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INTRODUCTION

As part of a revision of Diospyros for Mexico, a study of the D. salicifolia comple?

to address taxonomic inconsistencies in the literature. Weused a combination of convei

methods, multivariate statistics and extensive fieldwork in Mexico, in order to resolve unc

the proper application of names, assess taxonomic boundaries, emend species descriptior

useable key for the taxa. Early workers described a number of 3-4-sepalous Diospyros in

seem to form a natural group that we refer to as the Diospyros salicifolia complex. Morpho:
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multivariate statistics, were used to explore continuous variation and the utility of quantitative vegetative

and reproductive characters in the circumscription of taxa throughout the distribution of the complex in

Mesoamerica.

Diospyros salicifolia complex: female flowers solitary, rarely in a 3 -flowered cyme with two flowers

aborting, or a single female flower terminating an otherwise male inflorescence; calyx lobes 3-4, accrescent

(mostly widening, but lengthening markedly in D. yucatanensis subsp. spectabilis); female flowering calyx

mitriform, sometimes tearing or dehiscing at the sinus as the fruit and/or calyx enlarges; styles 3, varying

from a fully fused column to free to the base, minutely hairy, stigmas bifid, corolla tube sericeous with

3-4 glabrous zones around the base; fruits with three pairs of locules (these pairs difficult to see in mature

fruit, but conspicuous during dissection of immature ovaries), the members of a given pair divided by an

apparently complete septum; fruit wall indehiscenct to vaguely or (infrequently) conspicuously dehiscent;

flesh ± clear and gelatinous, but becoming reddish, translucent and vitreous when dry; leaves usually evenly

distributed along the stem; hairs throughout the plant with fluid-filled lumens, the fluid clear in life, but

usually turning reddish upon drying (essentially non-capitate simple glandular hairs-some plants also with

occasional non-capitate multi-branched glandular hairs); seeds reddish, especially in life, distributed by

birds (White 1978, pers. obs.) and mammals, probably carnivores (pers. obs.).

There are two Mesoamerican Diospyros species complexes that could be confused with the salicifolia

Diospyros tetrasperma complex: Female flowers usually solitary; calyx lobes 4-5, not markedly ac-

crescent; female flowering calyx not mitriform; interior of the fruiting calyx often ridged and hairy in the

upper tube and basal lobe, sinus indehiscent/not tearing; styles 2 pairs or 1 with 5 branches, stigmas 4-5;

fruits 4-5 loculed, the locules all divided by a seemingly complete septum; the flesh of the fruit ± gelatinous

(rarely fleshy), becoming reddish, translucent and vitreous when dry; leaves sometimes crowded at the ends

of stems on short shoots. Members include D. tetrasperma Sw., D. anisandra S.F. Blake, D.johnstoniana Standi.

& Steyerm., D. bumelioides Standi., and D. yatesiana Standi, ex Lundell.

Diospyros campeckiana complex: Female inflorescence 1-4-flowered; calyx lobes 4-5, not markedly

accrescent; female flowers not mitriform; fruiting calyx weakly attached to the fruit, tending to persist on

the pedicel rather than the fruit, the tube spreading and lobes patent to reflexed; style 1 with 2 branches;

fruits 1-4-loculed; the amount of flesh present relatively meager by comparison to members of other com-

plexes, reddish, translucent and vitreous when dry (probably clear and gelatinous in life); the hairs minute,

and include dark red to nearly black, slightly flexuose to straight, appressed (or nearly so) hairs; seeds few,

loosely contained in the fruit of herbarium specimens; leaves medium to large, not crowded on the ends of

the shoots, the petioles sometimes with transverse fissures. Members include D. campechiana Lundell, D.

hartmanniana S. Knapp, and D. panamense S. Knapp.

Members of the salicifolia complex were formerly treated as members of the genus Maba J.R. Forst. &
G. Forst. (e.g., Hiern 1873) or Macreightia A. DC. (e.g., De Candolle 1844). Herbarium specimens often have

been identified using Standley's treatment of the group under the genus Maba (1924), but typically bear the

appropriate combination in Diospyros following Standley (1935). Interestingly, no specimens determined as

D. portus Standi. (= Maba rekoi Standi.) were seen during this study, although this little-known taxon ap-

peared in Standley's treatment. Specimens from the Yucatan Peninsula and northern Guatemala are usually

identified as D. yucatanensis or D. spectabilis following Lundell (1937, 1942).

Several workers, such as B. Wallnofer, C. Whitefoord and S. Knapp, and F. White, ascribe Mesoamerican

material of this complex (with the exception of the Baja California endemic D. intricata, and D. amanap and

D. aff. inconstans from Panama) to D. salicifolia Humb. & Bonpl. ex Willd., sometimes with the postscript

'sensu lato.' The different opinions concerning the taxonomic boundaries within this highly variable com-

plex, and the trends seen in the identification of material, are related to the application of three names, D.

acapulcensis Kunth, D. salicifolia Humb. & Bonpl. ex Willd., and D. albens Presl. These names are based
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on collections from the Acapulco region of Guerrero held in historical European collections at Paris (P),

Willdenow (B-W), and Vienna (W) respectively.

TYPE MATERIAL FROMGUERRERO,MEXICO

The name Diospyros salicifolia, published by Willdenow in 1806, is based on material ("Humboldt &Bonpland

s.n.") collected in the Acapulco region of Guerrero, Mexico, and is the oldest name in the complex. Unfortu-

nately, the holotype at Berlin (B-W19250-01) consists only of a branchlet with some very immature leaves,

one disconnected mature leaf, and one disconnected fruit (Fig. 1). In preparation of Flora Veracruz, Pacheco

(1981) had doubts about the application of the name D. salicifolia because the type material is insufficient,

and thus used the name D. veraecrucis Standi, for plants growing on the east coast of Mexico. However,

she mentioned Frank White's suggestion that D. salicifolia is the correct name for the species in Veracruz.

Whitefoord and Knapp (1998-onward) commented that the type specimen of D. salicifolia is "depauperate,"

but concluded that material they attributed to D. salicifolia in southern Mexico and Central America was in

agreement with the holotype of D. salicifolia based on microfiche ("microficha BM! ex B-W"). Recently, the

Botanic Garden and Botanical MuseumBerlin-Dahlem has made it possible to view on the Internet a high

quality image of the type specimen of D. salicifolia held in the Willdenow Herbarium (B-W), including the

informative abaxial surface of the mature leaf.

The name D. acapulcensis was published in 1818 by Kunth, who worked on the collections of Humboldt

and Bonpland in the herbarium at Paris between 1815 and 1828 (Hiepko 1987). The type (Fig. 2a-b) is a

specimen in the Paris MuseumNational d'Histoire Naturelle (P), unfortunately bearing roughly the same

scanty label data as the type of D. salicifolia at Berlin, "Humboldt &Bonpland s.n." The locality indicated on the

preprinted label is "Amerique Equatoriale." The determination of the specimen as "Diospyros acapulcensis" is

in the handwriting of Kunth. Because of the general similarity of these two species and the inadequacies of

the type specimens, this collection was considered an isotype of D. salicifolia by Wallnofer (by annotation c.

2002) and Whitefoord and Knapp (1998-onward). Wallnofer also annotated this specimen as the lectotype

of D. acapulcensis in 2002. As far as we can tell, this lectotypification was not formally published.

The confusion of D. acapulcensis and D. salicifolia is long standing. In the earliest treatment of the genus to

include members of the salicifolia complex, Alphonse De Candolle (1844) included D. salicifolia in his concept

of Macreightia acapulcensis (Kunth) A. DC. with a question mark. But, in his monograph of the Ebenaceae,

Hiern (1873) stated that "the foliage is sufficiently different" between D. salicifolia (= Maba salicifolia Hiern)

and D. acapulcensis (= Maba acapulcensis Hiern) for them to be treated as separate species. However, it is

unclear to us what material he actually compared, since in reference to Maba salicifolia, he cites having seen

only "Humboldt and Bonpland" from "Equatorial America," which would seem to refer to the type collection

of D. acapulcensis in Paris. However, this citation seems dubious, since his description of D. salicifolia is more

consistent with the type at Berlin (D. salicifolia) than the type at Paris (D. acapulcensis), and lacks a descrip-

tion of the dissected seed mounted on the Paris specimen. Weare further troubled by the absence of the

Humboldt and Bonpland specimen from the enumeration of specimens in Hiern's monograph. Hiern indicates

in the introduction to his monograph that he examined the type material in the Willdenow collection at

Berlin. It would be astonishing if he had not made use of the type collection of D. salicifolia. In reference to

D. acapulcensis, Hiern cites a single specimen, with the locality data "Mexico, Acapulco, Bonpland," which

is consistent with label data on a sheet at Paris (P-271690) identified as D. acapulcensis, but not currently

available to us. Standley (1924) treated D. salicifolia and D. acapulcensis (under the genus Maba) as separate

species. In his key he separated them based on differences in leaf shape at the apex and lamina vestiture.

He considered material from Acapulco referable to D. salicifolia, but did not expand on the distribution of

D. acapulcensis, other than to state that the type was from Acapulco. The status of these species was still not

completely clear.

More recently, D. salicifolia and D. acapulcensis have been treated as synonyms, apparently beginning

with a broad concept of D. salicifolia by F. White, but also based on the fact that the two type collections



Fig. 1. Photo (Ropert, D) of Humboldt &Bonpland s.n. (B-W-19250-01), the holotype of Diospyros salkifolia Humb. & Bonpl. ex Wi
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(B-W-19250-01 and P-307187) have been considered duplicates by some workers. However, the type

specimen of D. salicifolia (Humboldt & Bonpland s.n.) in the Willdenow collection (B-W-19250-01) does not

represent the same species as the type of D. acapulcensis at the Paris MuseumNational d'Histoire Naturelle

(P-307187.) These two specimens have therefore been erroneously considered duplicates. The B-Wspecimen

(Figs. 1, 2c) represents D. salicifolia, a taxon that is evidently endemic to coastal regions around Acapulco,

Guerrero including Isla Roqueta in Acapulco Bay. This species has been collected at Acapulco on a number

of occasions in recent times, but nowhere else. The Paris specimen of Humboldt & Bonpland s.n. (Fig. 2a-b)

represents Diospyros acapulcensis (P-307187, designated below as the lectotype). This taxon occurs through

much of western Mexico, and while it does occur near Acapulco, in the state of Guerrero it is more common

inland in the municipalities of Chilpancingo, Achotla, and Iguala. The closest collections to Acapulco that

we have seen are from about 15 kmaway at 200 melevation near Rio Papagayo (Fig. 3).

These two specimens also cannot be part of the same gathering because they are in different pheno-

logical stages: both specimens have fruit, but the Berlin specimen (D. salicifolia) is almost entirely without

leaves except for very immature ones at the shoot apices. It represents a collection from the beginning of

the growing season, from a plant that had a few old persisting leaves from the previous growing season.

The single mature leaf on the collection is elliptical with a base that is rounded to the petiole. The Paris

specimen (D. acapulcensis) represents a plant from a later phenological stage, as it still has numerous mature

leaves, and is without immature leaves at the apex. The laminas on the Paris specimen are all oblanceolate

to obovate, and have a cuneate to slightly rounded base. Whenthe abaxial leaf surfaces of the specimens are

closely compared (Fig. 2a, c) additional differences are readily apparent. The lateral veins of the Paris speci-

men are thick and straight and diverge at an acute angle, while those in the specimen at Berlin are finer and

diverge at a greater angle, gradually curving toward the leaf apex. The Paris specimen probably came from

near Acapulco, but from a slightly more interior location than the Berlin specimen. It is unclear to us what

facts Kunth had that indicated the Paris collection was made in a littoral zone, which seems a more likely

habitat for D. salicifolia. This information may have come from one of the other Paris specimens (currently

unavailable to us), in which case, that specimen should be evaluated carefully to see if it is D. salicifolia. Other

possibilities include miscorrelation of field notes (unknown to us) attributable to D. salicifolia collections,

or use of the term "littoral" in a very broad sense. There are two other specimens at Paris identified as D.

acapulcensis that are currently unavailable, but which seem to have label data similar to the chosen (below)

lectotype: Bonpland s.n. (P-271689) from "Mexico," and Bonpland s.n. (P-271690) from "Acapulco, Mexico."

The specimen annotated by Wallnofer as lectotype (P-307187) is consistent with the original description of

D. acapulcensis. This description gives a rather complete account of seed anatomy, which is consistent with

the carefully mounted dissected seed on the specimen favored by Wallnofer. Webelieve that P-307187 was

important in the initial description of D. acapulcensis, and below we formally designate it as the lectotype.

The other species involved in this nomenclatural issue, Diospyros albens C. Presl, was described in 1835

from material collected by T. Haenke at Acapulco in about 1791 (although the collection is undated). Based

on a photograph of the type (Haenke s.n., W-31942) obtained from Field Museum, the specimen appears to

be a collection of D. salicifolia with male flowers and young leaves. Wecannot separate this material from

other specimens of D. salicifolia with young leaves (e.g., W. Boege 452), and the two names are here treated

as synonyms. The name D. albens appears occasionally in the literature and sometimes on herbarium

specimens. For instance, Standley (1924) seems to have used this name in reference to D. aequoris subsp.

tehuantepecensis, a subspecies proposed here for the state of Oaxaca, and later in reference to the nominate

subsp. of Diospyros yucatanensis (Standley 1930).

Taxonomic Methods. —All of the relevant literature, loaned specimens, including types, a

that could be obtained were evaluated. Additionally, numerous specimens attributable t<
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plex were collected by the authors in the states of Baja California Sur, Sinaloa, Nayarit, Jalisco, Michoacan,

Guerrero, Campeche, and Oaxaca, Mexico and the Nicoya Peninsula, Costa Rica. Wehave studied about

900 specimens referable to this complex.

Wegenerally agree with de Queiroz (1998, 2007) that species can be thought of as "separately evolv-

ing metapopulation lineages," where lineage refers to an "ancestor-descendant series," and metapopulation

refers to "an inclusive population made up of several lineages" (de Queiroz 2007) and appreciate his eclectic

approach to acceptable lines of evidence that can be used in assessing lineage separation. However, we

remain uncomfortable with the practical implications of this general approach for the working systematist,

especially given the ambiguities of lineages composing metapopulations, the temporal segments of which

in turn compose the other lineages called species, and feel that the "general lineage concept" is not yet op-

erational.

Our approach is been based on examination of morphological variation observed in a sample of speci-

mens preserved in herbaria of the world over the past 200+ years, and in living material encountered (and

photographed) during field studies in Mexico and Costa Rica. Collections were sorted into groups based on



1016 Journal of the Botanical Research Institute of Texas 2(2)

morphological characters, and secondarily based on geography. Webelieve that useful t

should have unique and generally coherent geographical distributions. Groups identified i:

sorting were considered taxonomic hypotheses warranting continued investigation. Comparisons were

made between specimens assigned to each group, and between those specimens and type specimens. We

also examined specimens in light of type descriptions, existing floristic and monographic treatments, and

the annotations of previous workers. Published names applicable to the identified groups were determined,

and the names having priority were determined for each group. Emended descriptions were constructed

for species based on studied herbarium specimens and field observations.

De Queiroz does not discuss the use of subspecies or other infraspecific ranks, though these have been

widely used by taxonomists, and even though such ranks appear quite appropriate for populations in his

zone of lineage separation (de Queiroz 2007, fig. 1) where only some of the properties of species have been

acquired. This is the way that infraspecific ranks have traditionally been used by biologists. Here we use

the subspecific rank, perhaps in a way similar to other recent workers (e.g., Mulcahy 2007), to communicate

our hypothesis of an incipient species within a metapopulation, although in some cases this may represent

formerly separate species in the process of merger due to secondary contact resulting from migration and/or

environmental change. Weare reluctant to describe populations as full species when it appears that botani-

cal exploration between these populations has been inadequate and where the morphological differences

separating them are not great. Further exploration could reveal populations with mixtures of the defining

characteristics of the two initial populations. Although it is certain that at least some of our subspecies

would be treated as full species under concepts treating diagnosable terminal taxa in a cladogram as species

(e.g., Mishler & Theriot 2000), we have taken a conservative course in treating them as subspecies. Future

studies may reveal that some of our subspecies have diverged more than we can now see and that they are

best treated as full species. In any event, we feel it is most important to call attention to these entities. Their

taxonomic status can always be changed later, but only if the taxa are first described so that other biologists

know they exist.

In accordance with this approach, the material assigned to each species was examined so that consistent

differences in morphology, correlated with contiguous geographic areas could be detected. If morphological

differences between subgroups within a species proved to be predictive of geography, and the subgroup

distributions were allopatric or parapatric, then recognition at subspecific rank was strongly considered.

Weconsider subspecies to be geographic races marked by one or more morphological features, not random

variants that appear throughout the distribution of a species. There should be a genetic basis for the morpho-

logical variation observed between subspecies, although it is understood that differences in environmental

distribution complicate efforts to tease genetic effects apart from environmental influences, especially in

baseline taxonomic studies that may have few representatives for certain taxa. In an effort to minimize the

influence of environmental factors on our subspecies delimitation, we conducted analyses of covariance

using elevation (a proxy for variation in the environment) as a cross effect on leaf and inflorescence traits

between subspecies. These analyses (to be presented in a later paper) suggest that quantitative variation

in many of these traits is likely to have a genetic component. Furthermore, they highlight an interaction

between genetic and environmental factors for some of these traits. In other words, some characters varied

inversely with elevation for different subspecies. For instance, the venation parameter leaf width : distance

between lateral veins , decreased with elevation for D. acapulcensis ssp. guanacastensis, while it increased with

elevation for D. acapulcensis ssp. rivensis.

Weexpect subspecies to hybridize with other subspecies, and if we found that two occupying the same

range and habitat did not hybridize with one another, we would propose that they be treated as separate spe-

cies. But, we do not necessarily expect reproductive barriers to be complete between plant species, although

we expect them to be greater than between subspecies.

We carefully studied the floral anatomy of each taxon we could, but descriptions of internal floral

structures are still sometimes based on relatively few observations, and the floral anatomy of all taxa needs
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more study. In this treatment we use 'lanceolate' the sense of Jackson (1916), being broadest near the

lower third of the leaf, not at mid-leaf in the sense of Stearn (2000).

For new combinations, at least one specimen is cited for each relatively small political unit of occur-

rence (e.g., municipality, department). Most material examined is cited for new subspecies. Collections of

interspecific hybrids and subspecific intermediates are cited in Appendix 1. Descriptions apply to herbarium

material except when indicated, or when obviously referring to fresh material. Comments on ecology and

ethnobotany are based on specimen label data, published field notes, vegetation maps, and personal ob-

servations. Map coordinates geo-referenced by the authors are given in brackets. Distribution maps were

constructed using The Generic Mapping Tools 4.1.4 (Wessel &Smith 2006) accessed through OMC(Weinelt

2006) and amended using Adobe Photoshop (Ver. CS 8.0, Adobe Systems Incorporated, San Jose, CA).

Photographs and illustrations are by the first author unless specified otherwise.

Statistics Methods. —The dataset used in tfc 3 lics consisted of 360 fruiting collections

of Mesoamerican Diospyros referable to the salicifolia complex (a list of accessions is available from the first

author). Leaf measurements were based on an average of the three largest leaves, except (rarely) when only

two acceptable leaves were present and the specimen was considered especially important for inclusion.

The statistical software used was JMPStatistical Discovery (Ver. 6.0, Macintosh Version, SAS Institute Inc.,

Cary, NC).

Prior to principal component analysis (PCA), strongly correlated characters were identified and elimi-

nated. Since exclusion values are somewhat arbitrary, two such values (R < 0.7, R < 0.8) were explored.

When a correlation was above the exclusion value, one character was retained with preference given to

leaf length or leaf width, and lengths over ratios. Leaf length and width were highly correlated. Instead of

choosing arbitrarily which of the fundamental lamina measurements should be excluded, we decided to

retain two character sets at each exclusion value (i.e., one set with width excluded, the other with length

excluded). PCAwas used on each of the four sets to discern the relative separation of species groups in

multidimensional subspace, and to identify the quantitative variables explaining the most variation in the

data. PC scores were scaled to unit variance, thus grouping is discerned from 'GH biplots.' Where the first

three components returned eigenvalues greater than one (e.g., many components were needed to explain the

observed variation), a varimax factor rotation was performed using all of the components having eigenvalues

of one or more in order to make the results interpretable.

TAXONOMICTREATMENT

The majority of South American Diospyros specimens were unavailable for this study, and consequently

the distribution of the salicifolia complex in South America could not be addressed. Whitefoord and Knapp

(1998-onward) reported "D. salicifolia" for Columbia, but they did not cite a specimen. Wehave not seen a

specimen of D. salicifolia sensu lato from South America, but we do not doubt the presence of D. acapulcensis

in Columbia. The dearth of available South American specimens also meant that the taxonomic status of D.

specimens we examined were collected in Darien Province, Panama. This material is uniform and we believe

it represents a single species perhaps related to, but nonetheless different from, those species represented

by the smattering of collections we received from South America and the Caribbean. In our opinion the

South American specimens determined by other workers as D. inconstans represent more than one taxon.

The leaves of the Panamanian material seem consistent with an image seen online (Tropicos.org 2008) of

a sterile collection from Columbia (Bertero s.n. [MO-1905992]) annotated by B. Wallnofer as an " "isotype"

of: Diospyros berterii . . . = D. inconstans s. lat. Jacq." At any rate, the Panamanian collections cited here in Ap-

pendix 2 as D. aff. inconstans are clearly attributable to the salicifolia complex, most obviously because of the

male flowers in 2-3-flowered cymes, solitary female flowers, the trimerous calyx which is clearly mitriform

in the flowers of both sexes, and the overall appearance of the fruiting calyx and mature fruit.

Wallnofer (2005) recently described a new species, D. amanap B. Walln., based on one collection from



Columbia and another from Darien Province, Panama. Although we have not had the opportunity to compare

our material with these collections, we think it is unlikely that the D. aff. inconstans specimens cited here

represent D. amanap, as they are not in accord with the species description and because Wallnofer annotated

one of the specimens we studied as D. inconstans sensu lato. Unfortunately, Wallnofer did not provide an

illustration or photograph of D. amanap, or make any comparisons of D. amanap to other taxa. The species

is described as having a trimerous accrescent calyx and probably a 6-locular fruit (Wallnofer 2005), and is

therefore likely to belong in the salicifolia complex.

. Petioles < 2 mmlong; lamina 10-30(-40) mmlong, 5-17 mmwide, obovate, rounded apically, the base

cuneate, sparsely to moderately hairy below (densely puberulent when young), the hairs straight, appressed;

fruiting calyx small (calyx length + lobe width 12-16 mm); shrubs, mostly < 2.5 m tall; Cape Region of Baja

California Sur, including Isla Cerralvo I

. Petioles > 2 mmlong; lamina 1 8-1 55 mmlong, 1 1 -65 mmwide, shape variable

and shape of abaxial hairs variable; fruiting calyx larger (calyx length + lobe width usually (15-)17-25(-32)

mm; trees or shrubs, 1-28 m tall; not known from Baja California.

2. Lamina chartaceous to subcoriaceous, 18-110 mmlong, usually elliptic, oblong, oval or nearly circular,

3. Flowering female calyx tube 1 .2-1 .8 mmlong; lamina mostly 60-1 1 mmlong, length : width = 2.2-4.2

: 1; base more narrowly rounded than in D. aequoris (length : width at 0.25 = 3.3-4.8 : 1); apex rounded

(length : width at 0.75 = 3-4 : 1), lamina not wrinkled above, glabrate to sparsely hairy when mature;

3° venation inconspicuous below, faintly raised or not apparent above; currently known only from the

immediate vicinity of Acapulco, Guerrero, < 200 m D

3. Flowering female calyx tube 2.3-6 mmlong (1 .5 mmlong in one subsp. from interior O;

18-81 mmlong, length : width = 1.1-2.8 : 1; base rounded to subcordate (length : width at 0.25 =

1 .5-4.3 : 1 ); apex rounded to acute (length : width at 0.75 = 1 .3-3.5 : 1 ), lamina often wrinkled above,

moderately to densely pubescent below when mature; 3° venation usually prominent below and im-

) chartaceous, rarely subcoriaceous, 45-160 mmlong, lanceolate to ovate, or

ometimes elliptic, oblong or oval, the base rounded, attenuate, or cuneate,

ecurrent on the petiole, sometimes abruptly, not coarsely wrinkled above; Jalisco, Mexico to Panama.

. Flowering female calyx tube 1.2-1.8 mmlong; lower lamina surface glabrate to sparsely hairy when

mature (moderately hairy when immature), the hairs appressed to subappressed, straight, or nearly so,

without swollen remnant hair bases conferring a papillose appearance; currently known only from the

immediate vicinity of Acapulco, Guerrero, < 200 m C

. Flowering female calyx tube 2.5-5.5 mmlong (1 .8-2 mmlong in one Central American subsp.); lower

lamina surface sparsely to densely hairy when mature, or if glabrate, then with swollen remnant hair

bases conferring a papillose appearance; widespread in Mesoamerica.

5. Lamina lanceolate or ovate, sometimes oblanceolate, obovate, or elliptic, abaxial vestiture consisting

of hairs with swollen bases, conferring a distinct papillose appearance to the lamina, especially in

glabrate leaves, the stomatal apparatus nearly always opaque and conspicuous; 2°-3° veins slightly

impressed above with a raised vein-lamina seam; fruiting pedicels 2-1 6 mmlong; fruiting calyx tube



Trees, arborescent shrubs or shrubs, (l-)2-12(-25) mtall, sometimes multi-stemmed clones, facultatively

deciduous, mostly dioecious, rarely flowers of both sexes in the same inflorescence (the mating system in

need of more study); trunk up to 40 cm dbh, bark ± smooth (not slick) to irregularly roughened, or patchy

often lichen encrusted (at least in WMexico), often in part irregularly scaly, shallowly fissured or checked,

especially at major branch forks, coloration uniform to patchy, usually grayish; wood yellowish to light

brown when dry, reportedly very hard, slash nearly white to light yellow, rapidly turning yellowish, sap

clear; mature stems terete to subterete, rarely angular, nearly smooth to roughened, fissured, half-netted,

verrucose, or knotted, ± glabrous, the epidermis grayish, reddish, or brownish, lenticels often present,

minute, circular, and bump-like to large and elliptic, sometimes fissure-like and forming a reticulum; 2nd
year stems terete to angular, smooth to half-netted, the bark sometimes sloughing, often longitudinally

ridged, minutely fissured, bumpy, or verrucose, glabrous to sparsely hairy, rarely moderately to densely

hairy, often with remnants of desiccated hairs, these sometimes coated with exudate, the epidermis viscid,

often black gland dotted, occasionally mottled with reddish-brown or black, lenticels usually present; 1st

year stems quadrangular to subterete, smooth to verrucose, sometimes sulcate, sparsely to densely hairy,

the hairs straight, wavy, curly, kinked, distally curved or hooked, 0.2-2 mmlong, spreading to appressed,

sometimes retrorse, hairs often reddish (the hairs throughout the plant are mostly simple glandular hairs,

translucent in life, but variously colored in herbarium specimens due to darkening of a fluid in the lumen),

clavate glandular hairs often present, deciduous, leaving the epidermis viscid, the epidermis green in life,

grayish, reddish, or brownish in dry material, sometimes minutely lenticellate, bud scales ovate, concave,

covered with appressed hairs. Leaves alternate, simple, entire; petioles (2-)4-7(-9) mmlong, sometimes

minutely winged, glabrous to densely hairy, clavate glandular hairs also sometimes present, these deciduous,

leaving the epidermis viscid, sometimes without clavate glandular hairs and the epidermis dull, surface

smooth to rugose, sometimes glaucous, pruinose or scintillant, lower surface convex, upper surface slight-

ly concave or shallowly canaliculate to convex; lamina chartaceous to subcoriaceous, membranaceous when
mature in one subspecies (shade and spring leaves often membranaceous), 45-125(-160) mmlong, (15-

)18-60(-65) mmwide, the length to width ratio (1.7-)2-3.6(-4.4) : 1, mostly oblanceolate to obovate,

sometimes elliptic, oblong or oval, usually slightly wider in the distal half, sometimes obtrullate, rarely

lanceolate or ovate, clavate glandular hairs often present, deciduous, leaving the epidermis viscid, the epi-

dermis color variable, but darker above, base cuneate to long or short attenuate, decurrent on the petiole,

margin flat to revolute, sometimes cihate, apex acute to obtuse, acuminate or tapered to a blunt point,

rounded, or mucronulate; lower lamina surface sparsely to densely hairy, rarely glabrate, the hairs vari-

able, often deciduous, the epidermis often viscid, coloration sometimes mottled, the stomatal apparatus clear

or off-white, opaque, and conspicuous, and then maybe mistaken for scales; upper lamina surface glabrous

to moderately hairy, the hairs often wavy and upright to ascending, usually deciduous, their bases sometimes

thickened, annular seeping glands sometimes appearing where hairs have fallen, stellate hairs occasionally

present, often crystal-papillose (with aggregates of opaque off-white excrescences), more obviously so in

thinner leaves (rarely on the abaxial lamina surface), sometimes tented (with minute well spread-out waves

or peaks along veins of the lamina surface caused by differential drying in herbarium specimens). Venation

arcolanguid (Provance & Sanders 2005) to brochidodromous, sometimes eucamptodromous, 3(-5)-ribbed,

often darkened on the lower surface of young leaves; midrib usually prominent below, glabrate to densely

hairy, smooth to rugose, sometimes glaucous, pruinose or scintillant, slightly impressed to convexly-raised

above near the base, flush to slightly raised distally, usually impressed along the lamina-midrib seam, hairs

tending to be upright, clavate glandular hairs often present, deciduous, leaving the epidermis viscid; lat-

eral veins 5-12 on each side of the midrib, often the basal pair and/or the second from the base, diverging

from the midrib at a more acute angle and with a straighter course than the others, raised below, flush to

slightly raised above; 3° veins obscure to conspicuously raised below, usually flush or inconspicuously

raised above; 4°-5° veins obscure to barely raised. Laminar extrafloral nectaries nearly always present

on the lower lamina surface (very rarely on the upper surface), tending to be near the midrib in the proximal
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half of the lamina, minutely rimmed, flat to concave, slightly raised to sunken in the lamina, elliptic, round

or amorphic, mostly 0.3-1.5 mmin longest dimension, green in life, drying greenish, reddish, brownish or

black. Male inflorescences solitary (2-)3-5(-7)-flowered cymes in leaf axils of young (usually 1st year)

stems, cymes of male flowers rarely terminated by a female flower, moderately to densely hairy, the hairs

minute, nearly straight to wavy or kinked, upright to ascending, tawny or dull orange to reddish or dark

brown, epidermis sometimes viscid, straw, yellowish, dull orange, light brown, golden brown, reddish-

brown, or dark brown; peduncles 1-6 mmlong, often angular; pedicels 0.5-3 mmlong, broadening

distally, bracts linear-elliptic to ovate, 1-2.5 mmlong, often navicular. Male flowers 3-4-merous; male

flowering calyx narrowly campanulate to campanulate or infundibuliform, exterior hairs moderate to

dense, sometimes glabrous near the sinuses, the hairs minute, otherwise as variable as those of the stems

(but not retrorse), clavate glandular hair sometimes present, epidermis often viscid, tube (1.5-)2-4 mmlong,

3(-4) mmwide, sometimes keeled from sinus to the base, lobes valvate-reduplicate in the bud, lanceolate to

ovate, 1.5-6 mmlong, 1.5-4 mmwide, apex acute, sometimes acuminate; male corolla in life white, cream,

yellow, or red (reportedly, perhaps in error) in life, the exterior hairs in dry material off-white, pinkish,

tawny, yellowish, orangish, reddish or brownish, interior glabrous; male corolla tube urceolate to nar-

rowly urceolate, narrowing distally, (2.8-)3-7 mmlong, 2-4 mmwide, with three shield-shaped, 1-2.5

mmlong, glabrous zones at the base (shielded), or sometimes the basal 1/4-1/2 of the tube completely

glabrous, otherwise sericeous with an undercoat of minute curly to straight hairs, minute hairs (including

occasional retrorse hairs) sometimes present between the sericeous and glabrous zones; male corolla lobes

spreading in life, lanceolate, ovate, rhombic or elliptic, 2-3.5 mmlong, 1-2.8 mmwide, hairs dense, minute,

curly to wavy, with some straight intramarginal hairs, these sometimes retrorse, median sericeous, at least

basally. Stamens 12(-14); filaments adnate to the corolla at or near the base, or inserted on the receptacle,

or both, usually in tiers or groups of six stamens, sometimes geminate, 0.8-2 mmlong; anthers lanceolate,

ovate or oblong, 1.2-3 mmlong, apex acuminate, rostrate, aristate, or bluntly pointed, opening by longitu-

dinal slits. Pistillode minute, densely hairy, the hairs wavy to straight. Female inflorescences solitary

flowers in leaf axils of young (often 1st year) stems, rarely 3-flowered cymes; female flowering pedicels

with hairs and epidermis similar to male inflorescences. Female flowers 3-4(-5)-merous; female flower-

ing calyx mitriform, exterior moderately to densely hairy, the vestiture and epidermis the same as in male

flowering calyces, interior vestiture similar to interior fruiting calyx, tube cupulate to cylindrical, 1.8-5.5

mmlong, 3.5-5 mmwide, sometimes very thick, especially basally, lobes valvate-reduplicate in the bud,

winged, broadly rounded to ovate, (2-)3-8.5 mmlong, 4-10 mmwide, apex vaguely acuminate or bluntly

acute, nerves sometimes conspicuous; female corolla range of coloration similar to that of male corollas;

female corolla tube narrowly to short urceolate or subcylindrical, narrowing distally, 2.7-7 mmlong,

2.3-3.5 mmwide, exterior vestiture similar to male corolla tubes, interior glabrous; female corolla lobes

spreading in life, lanceolate to ovate or rhombic, 2-4 mmlong, 1-2 mmwide, margins often glabrous and

partly involute, exterior vestiture the same as for male flowers, interior glabrous; ovary depressed- globose

to subglobose, turbinate, or obturbinate, 2-3 mmlong, 1.5-4.5 mmwide, sometimes vaguely 3-lobed,

sparsely hairy to sericeous, hairs variously colored, longer hairs sometimes present at the base, rarely with

shield-shaped glabrous zones similar to those of the corolla tube; styles 3(-4), usually fused into a column

part of the way and spreading distally, 1-3 mmlong, usually densely hairy; stigmas bifid, about 0.8 mm
long, exterior sometimes hairy. Fruiting pedicels terete to angular, often broader distally, 0.5-9 mmlong,

sometimes fissured or half-netted, sometimes lenticellate, vestiture persisting or becoming glabrous, epi-

dermis often viscid, bracts (0-)l-2, alternate or opposite, lanceolate to broadly ovate or deltate, 1.2-2.5 mm
long, 0.9-2.5 mmwide, flat, concave or navicular. Fruiting calyx slightly accrescent, campanulate or in-

fundibuliform to explanate, the sinus sometimes tearing, exterior vestiture as described for flowering caly-

ces or glabrate, often with pale desiccated remnants of original vestiture, epidermis often conspicuously

viscid and darkened, tube (3-)4-10 mmlong, sometimes bulbous at the base, interior sparsely to densely

hairs, the hairs usually appressed to subappressed and distally directed, variously colored, hairy to the base



or glabrous in the lower 1/10-1/2, epidermis sometimes with dark blotches, lobes obtuse to rounded,

rarely acute, reflexed (basally, near the apex, or along the margins) to ascending, (2-)3-7.5(-9) mmlong,

7-15(-16) mmwide, apex usually abruptly acuminate to a blunt point, interior intramarginal band of hairs

variable in width, the hairs usually dense, minute, wavy, curly or kinked, upright, epidermis usually viscid,

hairs of the median usually dense, straight, appressed, and similar in color to those of the intramargin. Fruit

a subglobose to depressed-globose berry, 1.5-3.5 cm in diameter, consistently with three pairs of locules;

flesh gelatinous, sweet when ripe, with variable amounts of remnant astringency, becoming vitreous, red

and translucent upon drying; epidermis smooth to orange-peel textured, glabrous to sparsely and weakly
hairy when mature, a basal ring of subappressed, fine, straight hairs sometimes present (the ring sometimes
adhering to the base of the calyx tube), the apex sometimes umbilicate, usually densely and minutely hairy,

in life green when unripe and yellow, orange, or light brown when ripe, rarely red, in herbarium material

yellow, dark yellow, orange, golden brown, or brown. Seeds 6, wedge-shaped (resembling an orange seg-

ment with rounded edges), 11-16 mmlong, 5.5-8 mmradial depth, 3.5-6 mmwide, brick red to dark
brown, texture rugulose-foveolate.

KEY TO THE SUBSPECIES OF DIOSPYROSACAPULCENSISIN MESOAMERICA

1. Fruiting pedicels 0.3-1 mmlong; lamina obtrullate, 40-50 mmwide at 3/4 length, reddish-brown, densely
hairy below when young, glabrate when mature, the curly to slightly wavy hairs with swollen bases, leaving

<ar papillae after the hairs fall; fruiting calyx nearly black, glabrescent to sparsely hairy, lobes

1 2-1 3 mmwide, apices reflexed; pine forests of SWHonduras, 750-1 1 20 m
1. Fruiting pedicels > 2 mmlong; lamina rarely obtrullate, rarely over 45 mmwide at 3/4 length; color and

vestiture of lamina and fruiting calyx variable; fruiting calyx lobes 7-16 mmwide, apices reflexed or not;

x tube swollen; mature lamina (e.g. in fruiting specimens)

e narrow (length :

width at 0.25 c. 5 : 1 ), abaxial hairs straight, appressed, distally directed; male cymes terminated by female
flowers; anthers yellow with red dots; Chiquimula vicinity, SE Guatemala, 400-1 000 i

:

/x lobes usually 3-6 mmlong, base of calyx tube swollen or not; mature lamina chartaceous
(rarely membranaceous or subcoriaceous), apex rounded to acute, sometimes acuminate, but not nar-

rowly acuminate (except in subsp. dwyeri, and sometimes in subsp. veraecrucis), less narrowed basally

>sp. dwyeri) (length : width at 0.25 usually < 5 : 1), abaxial hairs variable; inflorescences not

as described above; anthers not red dotted; Jalisco, Mexico to Panama, including Guatemala.

3. Hairs of lower lamina surface straight, appressed, distally directed.

4. Fruiting pedicels > 6 mmlong; fruiting calyx lobes < 9.5 mmwide; leaves narrow, especially basally

(length : width at 0.25 > 5.5 : 1 ); known only from Panama sul

4. Fruiting pedicels < 6 mmlong; fruiting calyx lobes mostly > 1 mmwide; lamina sometimes narrow,

but less narrow basally (length : width at 0.25 usually < 5 : 1), Mexico to Costa Rica.

:> darkened coloration, the span

is usually < 40 mm; petioles 2-6 mmlong; lamina 45-1 05(-1 20)

mmlong, width at 0.75 length 15-29 mm; fruiting calyx tube mostly 5.5-9 mmlong, the lobes

9-15.5 mmwide; S Mexico (except the Yucatan Peninsula), WGuatemala and El Salvador, <
1240nr

5. Lower lamina 3° venation d,thespanofthe4centermos t lateral veins usually

> 40 mm; petioles 4-8 mm 30(-150) mmlong, width at 0.75 length (21-)24-40

obes 6.5-13 mmwide; often ear the Pacific Coast

of Nicaragua and NWCost relvto600m) subsp. rivensis

appressed, not stric

jding the midrib) dense, the hairs curly or kinked,

golden-brown to reddish-brc wn; petioles rug Dse, glaucous-pruinose and mauve to dark purple;

fruits up to 35 mmin diamete r; gallery forests,

Lower lamina (including the r idrib) epidermis rate to densely hairy,

the hairs straight to wavy; petioles not as abov

Honduras, Nicaragua, and Costa Rica (one subsp. rare in El Salvador).

7. Lamina often elliptic, length : width 2.1-3.8 laden with clusters

of opaque white crystals (c ystal-papillose), and often with minute peaks an d waves along veins
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il midrib surface appressed to subap-

1 the abaxial midrib surface ascending,

s of the upper lamina similar, but with

ndark

8. airs of inflorescence and leaves not as above; fruits not drying dark brown; plants of W
Mexico, Guatemala, Honduras, Nicaragua, and rarely El Salvador (subsp. nicaraguensis).

9. yx glabrous inside near the base, lobes usually < 1 0.5 mmwide; lamina (63-)82-

140 mmlong, mostly (20-)29-50(-63) mmwide, 24-43(-47) mmwide at 0.75 length; SE

Guatemala, Honduras, Nicaragua, rarely collected in El Salvador subs

9. Fruiting calyx hairy inside to the base, lobes rarely < 11 mmwide; lamina 50-82(-1 27) mn

long, usually (1 8-)23-39(-44) mmwide, < 29 mmwide at 0.75 length; WMexico and V

la. Diospyros acapulcensis Kunth subsp. acapulcensis (Figs. 2a-b, 3, 4, 5, 19c)

Trees to shrubs, 2-14 mtall; trunk to 30 cm dbh., bark light grayish-brown; steins glabrous to sparingly

hirsutulous, young stems puberulent and wavy-hairy Petioles (2.5-)3.5-6(-7) mmlong, glabrous to densely

hairy, the hairs wavy to straight, ascending to retrorse, sometimes glandular above. Lamina chartaceous,

50-105(-128) mmlong, (18-)23-39(-44) mmwide, length to width ratio (1.8-)2-2.8(-3.3) : 1, oblanceolate

to obovate, sometimes nearly elliptic, base cuneate to acutely rounded, sometimes attenuate, decurrent on

the petiole, margin flat to minutely revolute, apex acute to broadly acuminate, occasionally rounded; lower

lamina surface sparsely to densely hairy, the hairs straight to wavy, ascending to upright, not strictly api-

cally directed, clavate glandular hairs present, but deciduous; epidermis dull light brownish- green, the

stomatal apparatus translucent, sometimes opaque and conspicuous; upper lamina surface sparsely to

densely erect-villous, epidermis sometimes crystal-papillose. Venation brochidodromous to arcolanguid;

midrib pubescent or hirsute to wavy-hairy below, especially along the sides, the hairs sometimes ascend-

ing, tawny or orangish, finer above, sometimes retrorse basally; lateral veins 5-8 per side, prominent

below, flush to raised and apparent above; 3° veins barely raised below, flush or slightly raised above.

Male inflorescences l-3(-5)-flowered cymes; peduncles 1-2 mmlong; pedicels 1.5-2 mmlong, bracts

oblong-lanceolate, 1-2 mmlong, navicular. Male flowering calyx sericeous inside to the base to glabrous,

ascending wavy-tomentulose outside, epidermis viscid and dark, tube 2-4 mmlong, 3-3.5 mmwide, lobes

acute, 2-4 mmlong, 2-3 mmwide; male corolla tube 3.5-6.5 mmlong, 2-3 mmwide, exterior basal 1/3

glabrous, otherwise tawny sericeous, bordering region scantily retrorse-puberulent; male corolla lobes

lanceolate to oblong-ovate, 2 mmlong. Stamens 12; filaments adnate in two tiers to the corolla, the in-

ner basal, the outer tier just above, 1-1.8 mmlong; anthers oblong-ovate, 2 mmlong, rostrate. Female

inflorescences densely hairy, bracts opposite, 1.5-2 mmlong, similar to male bracts. Female flowering

calyx short-mitriform, interior cream to tawny sericeous to the base, the intramarginal band wide, exterior

tomentulose, with scant slightly longer, wavy, ascending hairs, tube cupulate, thickened near the base,

4-5.5 mmlong, 4.5-5 mmwide, lobes broadly rounded, (2-)4-8 mmlong, 8-10 mmwide; female corolla

tube 5.5-6 mmlong, 3 mmwide, exterior lower 1/2 glabrous, upper 1/2 sericeous, the bordering region

scantily retrorse-puberulent; female corolla lobes lanceolate to ovate, 2.5 mmlong, 1.3 mmwide; ovary

depressed-globose, 2.5 mmlong, 4.5 mmwide, minutely cream sericeous; styles 3, ± 1.8 mmlong, partly

fused, densely hairy; stigmas vaguely bifid, 0.8 mmlong, minutely appressed hairy; staminodes (3-)6(-9),

adnate to the corolla from the base to mid-tube, the free portion 1.2-1.4 mmlong, sometimes inserted

on the receptacle, the sterile anthers knife-shaped, 1 mmlong, basally asymmetric, the filament flattish.

Fruiting pedicels stout, l-4.5(-6) mmlong. Fruiting calyx rotate to campanulate, often splitting at the

sinuses, exterior glabrate or with persisting desiccated hairs, epidermis viscid, dark brown, tube (5-)6-10



mmlong, often bulbous near the pedicel, lobes obtuse, (2-)4-7(-9) mmlong, (9.5-)ll-15(-16) mmwide,

reflexed, margins sometimes reflexed. Fruit subglobose to depressed-globose, 1.5-2 cm long, 1.5-2.5 cm
in diameter, with slightly wavy to straight golden subappressed hairs at the base, these dense at the apex,

epidermis often glaucous-pruinose and/or scintillant, yellowish to golden brown. Seeds 11-14 mmlong,

6-8 mmradial depth, 4-5 mmwide.

Diospyros acapulcensis subsp. acapulcensis is nearly endemic to western and southwestern Mexico, but is

unknown from Oaxaca (Fig. 23), and is known elsewhere only from a single collection from Guatemala. It

is an infrequent to occasional component of matorral, tropical deciduous forest, seasonal evergreen forest,

and oak forest, in canyons and on slopes and mesas below 1350 m. Like many taxa in the complex, it may
persist or be spared along roadsides and at the edges of cultivated land. It resembles D. a. subsp. veraecrucis,

but is differentiated by the abaxial lamina pubescence (see subsp. veraecrucis) and the shape of the lamina.

It also closely resembles D. a. subsp. nicaraguensis, but that differs in having a lamina that tends to be longer

and wider, narrower fruiting calyx lobes, and a calyx tube that is usually not sericeous inside to the base.

iapas. Mpio. Chiapa de Corzo: al



g branchlets (M.C. Provance et al. 9398, UCR). B. Male flower (G.B. Hinton et al. 6044, MO).

). D-E. Based on E. Carranza & E. Perez C. 4743 (IEB). D. Stamen (lateral view). E. Stamen (adaxial view). F.

Adaxial surface of male calyx (Kruse 1636, MO). G-H. Based on J. Rzedowski 22806 (MSC). G. Adaxial si



t Iguala, 25 Jan 1971 J. Freeland & L. Spetzman 50 (ARI2

1998, R. Cuems5872 (ZEA). Mpio. Casimiro Castillo:

oElColomo,1000m,7N<

i0m,26AuglS

m, 19 Dec 2005, 1. GarciaR. &M.C. Provance 7359 (CIMI

4039 (ZEA). Michoacan. Mpio. Aquila: 3 kmE de Aqui

del Jorullo, 690 m, 15 Jun 2002, X. Madrigal

Mpio. Tepalcingo de Hidalgo: 1 kmSE de El 1

lb. Diospyros acapulcensis Kunth subsp. chiquimulensis M.C. Provance, I. Garcia &A.C. Sanders, subsp.

nov. (Figs. 6, 19a-b). Type: GUATEMALA.Chiquimuw: "Frecuente a la entrada de Chiquimula," [ca. 14°48'N, 89°33'W], "100

Trees 4-5 mtall; trunk unknown; stems glabrous to sparsely hairy, the young stems sparsely hairy, the

hairs apically curved to slightly wavy and subappressed, clavate glandular hairs present. Petioles minutely

winged, 4 mmlong, glandular-viscid, appressed to subappressed-puberulent below, sparsely ascending-

puberulent above. Lamina membranaceous to subchartaceous, 80-103 mmlong, 25-35 mmwide, length

to width ratio 3-4 : 1, oblanceolate, base acute to narrowly cuneate, decurrent on the petiole, margin ± flat,

ciliate, apex narrowly acute to narrowly acuminate; lower lamina surface sparsely to moderately appressed-

pubescent, clavate glandular hairs also present, especially basally, the epidermis light brown, the stomatal

apparatus translucent and inconspicuous; upper lamina surface glabrate, clavate glandular hairs sometimes

present, the epidermis dark brown, densely papillate, somewhat tented. Venation brochidodromous; midrib

subprominent below, with scant minute, appressed hairs, sparsely and minutely hairy above, sometimes with

deltoid scales, glandular-viscid; lateral veins 9-12 per side, fine below, slightly raised above; 3°-4° veins

darkened below, inconspicuous above. Male inflorescences 3-4(-7)-flowered cymes (terminated by a female

flower), densely minutely hairy; peduncles 2.5-3.5 mmlong; pedicels 1-2 mmlong, bracts lance-ovate,

2-2.5 mmlong, navicular. Male flowering calyx finely subappressed wavy-hairy outside, epidermis dark

brown, viscidulous, tube 3 mmlong, 3 mmwide, often keeled from sinus to base, mostly glabrous inside,

lobes ovate, 3.5-4 mmlong, 4 mmwide, slightly winged, acuminate to a point, glandular, mostly sericeous

inside; male corolla tube 2.8 mmlong, 2 mmwide, thick-walled, exterior base with three glabrous shield-

shaped zones, upper 1/2 densely buff sericeous; male corolla lobes (immature) thick, lanceolate, 1.5 mm
long, 1 mmwide. Stamens 12;

1 mmlong, sometimes geminate, connective red;

terminal flowers in otherwise male inflorescence

I calyx densely hairy outside, the hair

, very thick, especially near the base, glabrous inside near the base, otherwise densely straight-hair

Is the base, but at unequal levels,

olate to : acuminate, 1.5-2 mmlong,

Dwers (those se tat immature), or

.late, up to 2.5 mmlong, d : keeled. Female

:ly wavy, golde n, tube 4 rr im long, 3.5 mm



Journal of the Botanical Research Institute of Texas 2(2)

e female corolla. K. Female corolla lobe (adaxial side). L. Pistil.



these horizontally oriented, reddish-gold, lobes 8.5 mmlong, 7.5 mmwide, intramarginal band relatively

wide, hairs golden, median hairs horizontally and distally oriented, the epidermis dark; female corolla tube

6-7 mmlong, exterior lower 1/2 glabrous, upper 1/2 with three evenly spaced sericeous areas, the hairs

of the intervening regions minute, horizontally oriented, upper and lower-halves separated by an undulate

ring of minute retrorse hairs, epidermis dark reddish-brown; female corolla lobes lanceolate, 2-2.3 mm
long, 1 mmwide; ovary subglobose, 2 mmlong, 1.5 mmwide, minutely cream sericeous, with clusters

of longer hairs from the base, three shield-shaped glabrous zones also present around the base; styles 3,

fused into a 1 .5 mmlong column, minutely hairy; stigmas unknown (damaged); staminodes 3, lanceolate,

adnate to the corolla. Fruiting pedicels stout, ± 3 mmlong, densely hairy. Fruiting calyx campanulate

to infundibuliform, similar outside to the flowering calyx, tube 5-6 mmlong, bulbous at the base, lobes

obtuse, 7-7.5 mmlong, 11 mmwide, reflexed near the apex. Fruit (probably immature) ± 1.5 cm diameter,

moderately hairy, the hairs minute, subappressed, nearly straight, gold, epidermis glaucous-pruinose, light

golden brown. Seeds unknown.

This taxon is notable for male flowering cymes terminated by female flowers; its large, thin, leaves with

acuminate apices coming to distinct points; horizontal hairs on the inside of the female calyx and the outside

of the female corolla tube; and yellow anthers with red dots. Further study may reveal that this taxon war-

rants species rank, but we are following a conservative course in placing it at the subspecific level, because

we've only seen a single specimen. Of related taxa, it is most similar to D. a. subsp. veraecrucis. The single

collection was made near Chiquimula, Guatemala, at an elevation of "100 m" (Figs. 23, 24). The reported

elevation is likely a typographical error for 1000 m, as the lowest elevation in the area is 400 m. This species

is named for the Department of Chiquimula, Guatemala, where the type specimen was collected.

lc. Diospyros acapulcensis Kunth subsp. dwyeri M.C. Provance, I. Garcia &A.C. Sanders, subsp. nov. (Figs.

7, 21c). Type: PANAMA.Panama: Canal Zone, Farfan Beach, road along beach, [8°56'N, 79°35'W l-5m], 3 Aug 1967J.D. Dwyer&

S.M.V. Hayden 7525 (holotype: MO-2067635!; isotypes: MO-2129488!, F! online image, UC, COL, "Moldenke" [probably at LL]).

Frutices a Diospyros acapulcensi ssp. acapulcensi similis sed differt petiolis fructiferis longioribus, lobis calycibus angustioribus, et laminis

foliorum amplioribus quoad rationi longitudo-latitudo infra strigosis tnchomatibus rectis adpressis apicem versus.

Shrubs to 4.5 m tall; trunk unknown; stems glabrous when mature, young stems sparsely upright to

subappressed-villous and densely covered in shorter upright to ascending, curved to kinked, yellowish to

golden-brown hairs, the epidermis glistening, brownish mottled. Petioles minutely winged, 4-5 mmlong,

yellowish, hairy below, densely and conspicuously yellowish hirsutulous to pubescent above. Lamina
subchartaceous to chartaceous, 60-70(-80) mmlong, 15-20 mmwide, length to width ratio 3.2-4 : 1,

oblanceolate, base cuneate to narrowly acute, decurrent on the petiole, margin flat to minutely revolute,

apex narrowly acuminate with a blunt point; lower lamina surface sparsely ± appressed-pubescent, the

hairs 0.5-1.5 mmlong, densest near the margin, clavate glandular hairs present, the epidermis tan to light

greenish-brown, the stomatal apparatus translucent and inconspicuous; upper lamina surface sparsely

puberulent, the epidermis brownish-green, even to vaguely tented, densely crystal-papillose. Venation

arcolanguid; midrib prominent below, subappressed to appressed puberulent, the hairs mostly > 1 mm,
yellowish, clavate glandular hairs present, on the upper surface flush to slightly raised, puberulent to short

wavy-hairy, the epidermis yellowish; lateral veins 6-8 per side, yellowish, prominent below, apparent

above; 3°-4° veins fine and barely raised below, sometimes darkened, inconspicuous above. Male inflo-

rescences and flowers unknown. Female inflorescences and flowers unknown, except style remnants

on immature fruit columnar, ± 3 mmlong, minutely hairy. Fruiting pedicels slender, 6-8 mmlong, bracts

narrowly oblong, minute, concave to navicular. Fruiting calyx densely hairy outside, the hairs minute,

wavy, subappressed to ascending, reddish-gold, epidermis dark, tube half-globose, 4-6 mmlong, sparsely

golden sericeous inside, lobes spreading, rounded, 4-5 mmlong, 7-9 mmwide, acuminate to an obscure

point, interior mostly reddish-gold sericeous, golden tomentulose at the intramargin. Fruit (immature)

globose, the hairs straight to curved, 0.1-0.5 mmlong, appressed to subappressed except basally where

straight, fine, ± 1 mmlong, epidermis dark reddish-brown. Seeds mknown.



Fig. 7. Holotype of ft acapulcensis Kunth subsp. dwyeri M.C. Provance, I. Garcia & A.C. Sanders, subsp. nov. (7.ft Dwyer&SMV. Hayden 7525, MO-



This subspecies seems endemic to Panama, the only collection seen being from Farfan Beach, near

the Pacific entrance to the Panama Canal (Fig. 24). Vegetation mapped in this area includes semideciduous

forest and periodically inundated tree savanna with a grassy herb layer (ANAMand CBMAP2000). There

may also be patches of swamp forests in the vicinity. Unseen collections of 'Diospyros salicifolia' cited for

Panama (White 1978, D'Arcy 1987) may represent this subspecies, and include a collection from Cativo

Swamp, Darien Province (Duke 11739a). This taxon is easily separated from D. a. subsp. veraecrucis by its

much longer fruiting pedicels, and from subsp. D. a. subsp. rivensis by its shorter, narrower lamina, that is

especially narrower relative to width at 3/4 length, and calyx tube that is narrower relative to width as well,

led in honor of the late John Dwyer, collector of the type specimen and renowned

:, ethnobotanist, professor at Saint Louis University, and research associate of the Missouri

Botanical Garden.

Trees 2-10 m tall; trunk to 30 cm in diameter, whitish to grayish-white; stems glabrous or with ashy

remnants of hairs when mature, densely hairy when young, the hairs ascending to upright, bright reddish-

orange to brownish, the epidermis shiny and viscid. Petioles 4-7 mmlong, rugose, viscid and shiny, brick

red to dark reddish-brown, densely pubescent below, the hairs bright, blond to reddish-gold, shorter above.

Lamina chartaceous, 45-85(-95) mmlong, 20-35 mmwide, length to width ratio (1.8-)2-2.8 : 1, oblan-

ceolate to obovate or oblong-ovate, sometimes nearly elliptic, base acute to obtuse, abruptly decurrent on

the petiole, margin flat to minutely revolute, sometimes ciliate, apex acute to obtuse; lower lamina surface

ascending-pubescent, the hairs golden to ferruginous, clavate glandular hairs often present, the epidermis

dark reddish-brown and sometimes black-mottled, the stomatal apparatus translucent and inconspicuous;

upper lamina surface densely wavy-hairy, the hairs deciduous, leaving seeping annular papillae, clavate

glandular hairs often present, deciduous, leaving the epidermis viscid, the epidermis dark, often tented,

crystal-papillose. Venation eucamptodromous, viscid, prominent below, often 3-ribbed from the base; midrib

rugulose below, densely hairy, the long ascending to spreading hairs sometimes sticking to the epidermis,

midrib impressed above and wavy-hairy; lateral veins 6-9 per side; 3° veins on lower surface similar to

the midrib below. Male inflorescences 3-5-flowered cymes, partly ascending-pubescent, partly tomen-

tulose; peduncles 1-2 mmlong; pedicels 1-2 mmlong, bracts lance-ovate, 1.5-2.5 mmlong, navicular.

Male flowering calyx glabrous inside except for a very narrow intramarginal band on the lobes, exterior

partly wavy subappressed to ascending-pubescent, partly tomentulose, the epidermis viscid, dark brown,

tube 3.5 mmlong, 3 mmwide, sometimes vaguely keeled from the sinus to the base, lobes acute, 2-2.5 mm
long, 2 mmwide; male corolla tube 6 mmlong, 2 mmwide, sericeous except for 3 basal shield-shaped

glabrous zones, ± 1.5 mmlong, these minutely puberulent distally; male corolla lobes ovate to elliptic, 3

mmlong, 1 mmwide. Stamens 12; filaments adnate to the base of the corolla, a few sometimes inserted on

the receptacle, 1.5-2 mmlong, sometimes geminate, red; anthers lanceolate, 2 mmlong, aristate. Female

inflorescences and flowers unknown except styles remnants on immature fruit columnar, hairy, 3 in

number. Fruiting pedicels stout, 0.5-2. 5(-5) mmlong, fissured to shallowly grooved, sparsely to densely

hairy, the hairs reddish-gold, bracts ovate to deltoid and sharply pointed, 1.2-1.6 mmlong, flat to vaguely

concave. Fruiting calyx semi-globose when immature, explanate and torn at the sinuses when mature,

densely hairy outside, in part tomentulose, in partly villous, the hairs tawny to brilliant reddish-gold, +

deciduous, the epidermis dark brown, shiny and viscid, tube 6-10 mmlong, without a bulbous base, the

upper 1/2 densely hairy inside, the lower 1/2 glabrate, lobes obtuse, 3.5-7.5 mmlong, 9.5-13 mmwide,

barely acuminate to a point, usually reflexed, densely hairy inside with wide intramarginal band, the hairs
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tawny. Fruit 1.5-2(-2.3) cm in diameter, gold to reddish-brown ascending-velutinous until nearly mature,

then glabrate, glaucous-pruinose, sometimes minutely gland-dotted, reportedly green (when mature) to

orange-brown (presumably when fully ripe) in life, epidermis brownish, and sometimes quite dark, in

herbarium specimens. Seeds 14 mmlong, 6 mmradial depth, 4 mmwide.

This subspecies is geographically isolated from both D. a. subsp. nicaraguensis and D. a. subsp. pedro-

morenoi in Nicaragua, being endemic to dry tropical forest near sea level to 800 min NWand central Costa

Rica (Fig. 24). In NWCosta Rica it has been collected on the Nicoya Peninsula at Barra Honda National

Park, the Island of San Lucas, and the southern slopes of the Cordillera de Guanacaste at Rincon de la Vieja

National Park. Other sites include the vicinities of Bagaces, Canas, and Palo Verde National Park. The NW
limit of this subspecies appears to be Santa Rosa National Park. Material intermediate with D. a. subsp.

rivensis has been collected on Cerro El Hacha at 1100 m. Collections from near sea level at the SE extreme

of the Nicoya Peninsula, and from the margins of the Candelaria River in central Costa Rica are difficult to

place, and may be intermediates with D. a. subsp. rivensis. Somespecimens from the Department of Guana-
caste have rather distinctive leaves and fruiting calyces (as seen in the type) that are very viscid, have a dark

reddish-brown epidermis, and a brilliant reddish-gold vestiture. Annular glands on both leaf surfaces are

derived from deciduous hairs that have left the basal portion of the fluid-filled trichome and/or the swollen

region of the epidermis at the base of the trichome. These are particularly conspicuous in collections from
Palo Verde National Park and San Lucas Island. This subspecies differs from D. a. subsp. nicaraguensis in its

longer fruiting calyx tube, shorter distance between superadjacent lateral veins, intense golden to reddish-

brown vestiture and dark fruits. Compared to D. a. subsp. pedromorenoi, this subspecies has smaller fruits,

shorter fruiting pedicels, a longer fruiting calyx tube, and different stem, inflorescence, and abaxial lamina

Trees 6 mtall; trunk unknown; stems glabrous when mature, the young stems densely hairy, the hairs

mostly 0.2-0.6 mmlong, slightly wavy, ascending to upright, colorless to reddish-brown, the epidermis

viscid, dark reddish-brown. Petioles 4-6 mmlong, rugose, the epidermis very viscid, golden-brown, hairy

below with wavy to straight glossy hairs, these subappressed. Lamina chartaceous, 80-1 19 mmlong, 35-54
mmwide (40-50 mmat 3/4 length), length to width ratio 1.9-2.5 : 1, obovate to obtrullate, base acute,

decurrent on the petiole, margin flat, apex obtusely-acuminate; lower lamina surface densely hairy when
young, the hairs curly to slightly wavy, clear to reddish-brown, glabrate when mature, the bases of the hairs

slightly swollen, leaving glandular annular papillae upon loss of the hairs; upper lamina surface initially

densely ascending wavy-hairy, also with some clavate glandular hairs, but mature leaves glabrate. Venation
arcolanguid to eucamptodromous, the epidermis viscid, reddish-brown; midrib prominent below and at

the base on the upper surface, vestiture similar to petiole; lateral veins 7-8 per side, finely raised above,
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impressed along the midrib-lamina seam; 3° venation barely raised above and below. Male inflorescences

3(-6)-flowered cymes, pubescence similar to young stems; peduncles 2.5-4 mmlong; pedicels 1-2 mm
long, bracts 1.8 mmlong, narrowly elliptic, navicular. Male flowering calyx glabrous inside, minutely

reddish-brown kinky-hairy outside, with scattered short crooked ascending hairs, the epidermis viscid,

dark reddish-brown, tube 3 mmlong, 3 mmwide, lobes acute, 4 mmlong, 3 mmwide, glabrate inside, with

only a few straight appressed hairs near the apex and a narrow tomentulose intramarginal band, similar

to the tube outside, but the hairs sparser, sometimes subappressed; male corolla tube 5 mmlong, 2 mm
wide, tawny to golden brown sericeous outside, except for 3 glabrous regions at the base, these sometimes

continuing onto the petal lobe (the hairs apparently readily deciduous), the epidermis dark reddish-brown;

male corolla lobes rhombic, strongly involute on one or both sides, 2.8 mmlong, 2.8 mmwide. Stamens
12; filaments adnate to the corolla at or near the base, 1.4 mmlong, dark brown; anthers lanceolate,

1.7-2.0 mmlong, rigidly pointed, golden brown. Female inflorescences and flowers unknown. Fruiting

pedicels stout, 0.3-1 mmlong, bracts 0. Fruiting calyx campanulate, glabrate to sparsely hairy outside,

sometimes with desiccated hairs stuck to the viscid, horizontally wrinkled, very dark epidermis, tube 7-8

mmlong, base not bulbous, minutely tawny sericeous almost completely to the base, lobes widely obtuse,

5-6 mmlong, 12-13 mmwide, vaguely acuminate to a blunt point, reflexed, tawny sericeous inside ex-

cept for a broad tomentulose intramarginal band. Fruit globose to subglobose, 2 cm in diameter, densely

subappressed golden puberulent near the apex, otherwise glabrate, epidermis glaucous-pruinose, slightly

scmtillant, mauve, orange-brown where the cuticular wax has been removed. Seeds 13 mmlong, 6 mm
radial depth, 3.5 mmwide.

This taxon is similar to D. a. subsp. pedromorenoi, but has nearly sessile fruit and obtrullate leaves. The
fruiting calyces are similar to those of D. a. subsp. veraecrucis, but the leaves are differently shaped and have

kinky to curly, upright, reddish hairs abaxially in contrast to the straight, appressed, distally-directed hairs

ofD. a. subsp. veraecrucis.

This subspecies has been collected twice in the Mejocote River Valley in southwestern Honduras,

just E and NE of the Cordillera de Celaque (Figs. 23, 24); once in pine forests at 1000 m, and again along

a tributary of the Mejocote River at about 750 m, ± 20 km NNWof this site, from "rocky cliffs over large

river" (S. Blackmore &M. Chorley 3903). The known collections of this taxon come from places near Celaque

National Park, and so it should be sought within the park boundaries along arroyos and watercourses at

lower elevations.

If. Diospyros acapulcensis Kunth subsp. nicaraguensis (Standi.). M.C. Provance, I. Garcia &A.C. Sanders,
comb, et Stat, nov (Figs. 10, 11, 18a-e). Basionym: Uaba nicaraguensis Standi. Contr. U.S. Natl. Herb. 20:193. 191*
Diospyros nicaraguensis (Standi.) Standi. Publ. Carnegie Inst. Wash. 461: 80. 1935. Type: NICARAGUA. Granada: 16 Feb 1906, C.F.

Baker 629 (holotype: US-862725 as microfiche UCSB!).

Uaba nicaraguensis Standi, j. Wash. Acad. Sci. 17:526. 1927. nom. superf. Type: NICARGUA: near Managua, 16 Apr 1926, D. Chavez 206

Trees and shrubs, l-12(-20) m tall; trunk up to 30 cm in diameter, sometimes with multiple trunks,

bark smooth, grayish to reddish-brown; stems sometimes with scant persisting hairs when mature, young
stems pilose to villous, sometimes sublanate, the hairs blond to dull orange, sometimes also partly retrorse

hirsutulous, with clavate glandular hairs often present, but deciduous, as a result the epidermis viscid, often

mottled with black shiny regions. Petioles narrowly edged, (3-)3.5-6.5(-8) mmlong, epidermis rugose,

viscid, becoming glabrous, but initially densely hairy above and below, the hairs wavy to straight and ascend-

ing to retrorse, clavate glandular hairs often present. Lamina membranaceous in spring, later chartaceous,

50-120(-140) mmlong, (20-)28-47(-65) mmwide, length to width ratio (1.7-)1.8-2.7(-3.3) : 1, elliptic to

obovate-elliptic or oblanceolate-elliptic, base obtusely to acutely attenuate, decurrent on the petiole, margin

flat to minutely revolute, apex acute to rounded, sometimes acuminate; lower lamina surface moderately to



densely hairy, the hairs straight to wavy ascending to upright, yellowish to dull orange, clavate glandular hairs

often present, but deciduous, epidermis brownish-green, the stomatal apparatus translucent to opaque, often

conspicuous; upper lamina surface villous, clavate glandular hairs often present, but deciduous, epidermis

dark grayish-green, sometimes crystal-papillose. Venation eucamptodromous; midrib prominent below,

hirsute, especially along the sides, some hairs slightly wavy, hairs curly to straight above, mostly upright,



but ascending to retrorse basally; lateral veins (5-)7-10(-12) per side, prominent below, raised above; 3°

veins prominent below, usually raised above; 4° veins barely raised below, sometimes darkened in young

leaves. Male inflorescences 1-3-flowered cymes, densely minutely wavy-hairy; peduncles (3-)4-6 mm
long; pedicels 1.5-2 mmlong, bracts lanceolate, 1.5 mmlong. Male flowering calyx densely tomentulose

outside, the epidermis viscid, dark brown; tube 2.5-4 mmlong, 3-4.5 mmwide, glabrous inside, lobes acute,

3.5-6 mmlong, 2-4 mmwide, bluntly pointed, sericeous inside except for a narrow intramarginal band;

male corolla tube 5-7 mmlong, 2-3 mmwide, cream to pinkish sericeous outside, with 3-4 shield-shaped

glabrous basal regions, glabrous and sericeous areas sometimes separated by a few minute retrorse hairs;

male corolla lobes white, cream, yellow, or red (reportedly, perhaps in error), lanceolate, ovate or rhombic,

2-4 mmlong, 1-2 mmwide. Stamens 12; filaments adnate to the corolla at or near the base of the tube,

sometimes inserted on the receptacle, 0.8-1.5 mmlong, sometimes geminate; anthers lanceolate to oblong,

1.5-2 mmlong, apiculate to rostrate. Female inflorescence densely hairy, bracts 1-2, opposite or alternate,

1.6-2.5 mmlong, lanceolate to broadly ovate, acuminate, slightly concave to navicular. Female flowering

calyx sericeous inside, except glabrous basally and lobes with a broad tomentulose intramarginal band,
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densely and minutely wavy-hairy outside, tube cupulate, thickened, especially basally, 1.8-2 mmlong, 5 mm
wide, lobes obtuse, 5-6 mmlong, 7.5-8 mmwide; female corolla tube 5.5 mmlong, 3 mmwide, upper

1/2 sericeous outside, basal 1/2 with 3-4 shield-shaped glabrous areas, straight retrorse hairs sometimes

separating the glabrous and sericeous regions; female corolla lobes ovate, lanceolate or rhombic, 3 mm
long, 1.8-2 mmwide; ovary subglobose to depressed-globose, densely and minutely hairy; styles 3(-4),

±1.3 mmlong, partly fused, hairy; stigmas ±0.8 mmlong, minutely hairy; staminodes ± 6, adnate to

base of corolla, filaments, 1.8 mmlong, sterile anthers 1 mmlong, lanceolate, asymmetric basally. Fruiting

pedicels stout, (0.5-)l-5(-7) mmlong, glabrate to densely hairy Fruiting calyx subrotate to campanulate,

densely hairy outside, sometimes glabrate, tube (3-)4.5-8(-9) mmlong, base often bulbous, lobes obtuse,

3-6.5(-7.5) mmlong, (7-)9-13(-16) mmwide, reflexed; fruit subglobose to depressed-globose, 1.5-2.5

cm in diameter, glaucous, scintillant, yellowish, orangish or light brown, living material reportedly orange

when ripe. Seeds 14 mmlong, 7 mmradial depth, 5 mmwide.

This subspecies is found from near sea level to 1500 min a wide range of habitats, including tropi-

cal deciduous forest, semideciduous forest, and pine-oak forest, in the cordilleras of southern Nicaragua,

Honduras, northeastern El Salvador, and eastern Guatemala (Figs. 23, 24). This taxon is most similar to D.

a. subsp. guanacastensis, which has a longer fruiting calyx tube, and a gold to reddish-brown vestiture and

dark fruits. It forms intermediates with D. a. subsp. pedromorenoi in several areas of west-central Nicaragua.

Somecollections from Isla Momotombito, Lake Managua, are difficult to place, and are tentatively regarded as

intermediate with D. a. subsp. rivensis. The duplicates of C.F. Baker 157 are considered isotypes by Wallnofer

(by annotation of the MOspecimen in May 1999) because they "have the same label data!" However, in

addition to differences in collection number, the holotype C.F. Baker 629 (US) label reads "about dry hills,"

while the C.F. Baker 157 collections (MO, ARIZ) do not. Moreover the labels are in different handwriting.

Specimens of C.F. Baker 157 (MO, ARIZ) bear Pomona College labels, while the holotype has the U.S. Na-

tional Museum label. There seems to be insufficient reason to consider C.F. Baker 157 collections isotypes.

Representative specimens. EL SALVADOR.Morazan: Perquin, Rio Sapo, 25 Jan 2000
|

3). San Miguel: San Luis

Volcan Casita, 23 Jul 1982, M. Araqmstain 2982 (MO). Chontales: 13.5 kmWof Juigalpa, 100 m
kmSSWof Comalapa, 150 m, 28 Aug 1983, M. Nee 27619 (MO). Esteli: vicinity of Guava, 20 km c

R. 23121 (MO). Granada: Granada, 16 Feb 1903, C. F. Baker 157. Jinotega: "El Eden," 7 km a 1;

840-860 m, 25 Oct 1983, S. Vega & W. Robleto 99 (MO, TEFH). Leon: Santa Rosa del Penon, 500

Trees, rarely shrubs, 2-12 mtall; trunk unknown; stems glabrous to densely hairy when mature, the hairs

wavy, ascending, dull orange to golden-brown, becoming desiccated and ashy, those of young stems sometimes

mixed with sparse longer, wavy, spreading to ascending hairs, with clavate glandular hairs often present, but

deciduous and leaving the brown to dark brown epidermis viscid. Petioles 4-7 mmlong, densely tomentulose



fruit from Los Cerritos, Dept. of Esteli, Nicaragua (P.Moreno 10887, IV

Dept. of Esteli, Nicaragua (P. Moreno 2386, W

C. Male inflorescence. D. Male calyx. E. A
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or with short golden-brown wavy hairs, but soon glabrous, rugose, glaucous-pruinose, mauve to dark purple,

reddish-brown and shiny where rubbed, clavate glandular hairs sometimes present on the upper surface.

Lamina chartaceous, 60-122 mmlong, 25-60 mmwide, length to width ratio (1.8-)2-3(-3.3) : 1, broadly

obovate, oblanceolate or elliptic, base short-attenuate, margin often slightly revolute, apex subacute to obtuse

or rounded, sometimes slightly acuminate or tapering abruptly; lower lamina surface densely hairy, the

hairs short and curly to wavy, golden to reddish-brown, clavate glandular hairs often present, deciduous,

leaving the reddish-brown epidermis viscid, the stomatal apparatus translucent and inconspicuous; upper

lamina surface glabrate to ascending wavy-hairy, deciduous, clavate glandular hairs often present, but

deciduous, the epidermis viscid, dark greenish-brown, papillate or sometimes crystal-papillose,. Venation

eucamptodromous, usually 3-5-ribbed; midrib prominent below, conspicuously wide, hairs denser on the

midrib than on the lamina, lower midrib glaucous-pruinose, shiny, reddish-brown; lateral veins 6-9 per

side, very prominent to subcylindrical below, slightly raised above; 3° veins prominent below; 4-5° veins

often darkened below. Male inflorescences 3-5(-6)-flowered cymes, densely buff to dull orange with wavy

hairs; peduncles 4-6 mmlong; pedicels 1-3 mmlong, bracts lanceolate, 1-1.6 mmlong, conduplicate. Male

flowering calyx densely clear to light gold minute wavy-hairy outside, with clavate glandular hairs often

present, deciduous, epidermis reddish-brown, tube 2.0-3.5 mmlong, ± 3 mmwide, glabrous inside, lobes

lance-ovate to ovate, 3.0-5.5 mmlong, 2-3 mmwide, barely winged or not, acute to acuminate, glabrous to

sparsely hairy inside with a narrow tomentulose intramarginal band, sometimes with sparse clavate glan-

dular hairs present; male corolla tube 3.2-5.5 mmlong, + 2.5 mmwide, white sericeous outside with 3

small basal shield-shaped glabrous areas; male corolla lobes oblong-ovate, 2.5-3 mmlong, ±1.8 mmwide.

Stamens 12; filaments adnate to the corolla in two 6-stamen tiers, the inner basal, the outer just above, ±

1 mmlong, dark reddish-brown. Female inflorescence and flowers unknown except style remnants on

immature fruit fused into a hairy column, 3 in number. Fruiting pedicels stout, 2-4 mmlong, densely

hairy, with clavate glandular hairs sometimes present, epidermis reddish-brown, bracts (0-)2, opposite,

often immediately subtending the fruit, broadly ovate, 1.8-1.9 mmlong, flat. Fruiting calyx campanulate

to infundibuliform, densely minutely kinky to curly-hairy outside, the hairs, orangish to reddish-brown,

clavate glandular hairs sometimes present, but deciduous, leaving the reddish-brown epidermis viscid,

tube 5-7(-8) mmlong, glabrous inside basally, lobes obtuse to acute, 4.5-6 mmlong, (9-)12-15 mmwide,

abruptly acuminate to a blunt point, margins often reflexed, golden to reddish sericeous inside except for a

wide tomentulose intramarginal band. Fruit up to 3.5 cm in diameter, glabrous to scantily hairy, glaucous-

pruinose, dull yellow, mauve or purplish, often reddish-brown where rubbed, yellow to orange in life. Seeds

14-16 mmlong, 6-7 mmradial depth, 5-6 mmwide.

This subspecies is notable for leaves with a broad, viscid, reddish-brown abaxial midrib, dense with

curly to kinked reddish-brown hairs, rugose mauve to purple glaucous-pruinose petioles, and large fruit

that are second in size only to D. aff. inconstans for the complex in Mesoamerica. It seems to be endemic to

Nicaragua (Fig. 24), with most collections from gallery forests and rocky slopes of west-central Nicaragua. It

forms intermediates with D. a. subsp. nicaraguensis in several areas. The fruit is known locally as 'chocollo,'

'chochoyo' or 'chocoyito' and is eaten when mature. This subspecies is named in honor of Pedro P. Moreno,

the collector of the type, and an expert on the flora of Nicaragua.

Specimens examined. NICARAGUA. B



l.C. Provance, I. Garcia &A.C. Sanders, s

n Conception, camii

>-3508354!; isoi

Arbores et frutices a Diospyros acapulcensi ssp. acapulcensi similis sed differ! laminis foliorum plerumque longioribu;

strigosis trichomatibus rectis adpressibus vel s

secus venas impariter projectis, et calycibus fructiferis lobis angustioribus.

Trees or shrubs 2-10 mtall; trunk unknown; stems moderately to densely velutinous when young, the

hairs tawny to reddish-brown, slightly wavy or curved, subappressed, sometimes also minutely hirtellous,

glabrous or only sparingly hairy when mature, the remnant hairs shorter, curved, and more upright, clav-

ate glandular hairs often present, the epidermis sometimes very dark. Petioles sometimes winged, much
broader than thick, 4-8 mmlong, epidermis relatively smooth, yellowish to brownish, shiny and viscid,

lower surface glabrate to velutinous, the hairs appressed to subappressed, straight to slightly wavy, upper

surface somewhat flattened to slightly canaliculate, puberulent, the hairs appressed to upright. Lamina
chartaceous to subcoriaceous when mature, 70-130(-150) mmlong, 25-50 mmwide, length to width ratio

(2.1-)2.5-3.5(-3.8) : 1, widely obovate to narrowly oblanceolate or elliptic, often crystal-papillose, base cu-

neate to acutely short-attenuate, decurrent on the petiole, margin slightly thickened to revolute, sometimes

darkened, apex slightly acuminate to rounded; lower lamina surface velutinous to subsericeous, the hairs

usually straight, but also curved, appressed and subappressed, cream to tan, clavate glandular hairs often

present, the epidermis chartreuse to olive or brownish-green, sometimes papillose, the stomatal apparatus

obscure; upper lamina surface often tented, sparsely to moderately hairy, the hairs straight or curved,

appressed to ascending, sometimes deciduous, especially near the midrib, sometimes leaving a seeping

ring-like gland, epidermis light greenish-brown to brownish-green, shiny. Venation arcolanguid, some-

times 3 -ribbed; midrib prominent below, subsericeous, the hairs curved to nearly straight, subappressed to

upright, thickish, tawny to golden-brown, clavate glandular hairs often present, but deciduous and leaving

the yellowish to reddish-brown epidermis viscidulous, midrib slightly impressed to raised above, impressed

along the lamina-midrib seam, pubescent, the hairs wavy to curved, ± upright; lateral veins (5-)6-9(-12)

per side, prominent below, raised above; 3° veins slightly raised to prominent below, barely raised above.

Male inflorescences 3-5(-6)-flowered cymes, densely pubescent, the hairs kinky, curved, or wavy, cream,

epidermis brown; peduncles 4-6 mmlong; pedicels 2-3 mmlong, bracts ovate to oblong-ovate, or deltoid.

Male flowering calyx moderately to densely hairy outside, the hairs variously straight, wavy, or curly, cream

to tawny, the epidermis orangish-brown to reddish, sometimes quite dark, tube 2.5-4 mmlong, 3-3.2 mm
wide, glabrous inside, lobes acute, 1.8-4 mmlong, 1.5-3 mmwide, glabrous inside, except for a narrow

tomentulose intramarginal band, and some scattered appressed wavy hairs on the median; male corolla

tube 4-5 mmlong, 2-4 mmwide, cream, tawny, yellowish or reddish-pink sericeous outside except for

3 basal shield-shaped glabrous zones; male corolla lobes reportedly cream to silvery and pearlescent in

life, lanceolate to ovate or oblong, ± 3.5 mmlong, 1-2 mmwide. Stamens 12-14; filaments partly adnate

to corolla base, partly inserted on the receptacle, 1.2-1.5 mmlong, rarely geminate, dark reddish-brown;

anthers lanceolate to ovate or oblong-ovate, 1.1-2 mmlong, yellowish, nearly cylindrical prior to opening,

apex long-acuminate to blunt. Female inflorescences and flowers unknown Fruiting pedicels 5-9

mmlong, minutely hairy, often coated with exudate, bracts lanceolate to ovate, 1-2 mmlong, navicular.

Fruiting calyx spreading to crateriform (in the widespread form) or campanulate to vaguely infundibuliform

(in the pale-leaved form), usually splitting below the sinuses, minutely sericeous to tomentulose outside,

clavate glandular hairs sometimes present, the epidermis viscid, sometimes dark brown, sometimes black

gland-dotted, tube 4-7.5 mmlong, upper 72-3/4 sericeous inside, the lower 1/2-1/4 glabra
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:. Provance, I. Garcia & A.C. Sanders, subsp. nov. from Laguna de Apoyo, Dept. of

with scattered, thick, cylindrical glands, lobes obtuse, (2.5-)3.5-7 mmlong, 9-15 mmwide, spreading to

strongly reflexed, the apex often folded to an acute point, cream to tan sericeous inside except for a tomen-

tulose intramarginal band. Fruit 2-2.6(-3) cm in diameter, glabrate, sometimes minutely hairy, tawny hairs

present at the apex, epidermis sometimes minutely red to black gland-dotted, usually glaucous-pruinose,

sometimes scintillant, dull yellow to brownish- orange or mauve, reportedly yellow or orange when mature,

and orange to red when ripe. Seeds 12-13 mmlong, 5.5-7 mmradial depth, 4-5 mmwide.

This subspecies is found near and along the west coast of Nicaragua and northwest coast of Costa

Rica, as well as on the islands of Zapatera and Ometepe in Lake Nicaragua, Nicaragua (Fig. 24). It is mainly

found between sea level and 150 min tropical deciduous forest near shorelines and along riverbanks, and

sometimes in marshy areas. There are also some mid-elevation occurrences around 700 massociated with

volcanic slopes. Specimens from the area between Lake Managua and Lake Nicaragua represent a form

with pale abaxial leaf surfaces (Figs. 14, 15, 17a-e, 21d) found in dry tropical forest and secondary matorral

between 100 and 350 melevation. These pale-leaved plants also vary subtly in some characteristics of stem

and leaf vestiture from collections of the subspecies made elsewhere, and seem to have a different fruiting
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calyx shape. However, the forms are indistinguishable following quantitative comparison of their vegetative

and fruiting inflorescence characters. Currently, we consider plants from the area between Lake Managua

and Lake Nicaragua to represent an interesting ecological variant.

Specimens that represent intergrades with D. a. subsp. nicaraguensis occur on the Island of Momotom-

bito in Lake Managua, with D. a. subsp. veraecrucis on the volcanic Isla de la Tigre off the southern coast of

Honduras, and with D. a. subsp. guanacastensis in Costa Rica. A combination of characters distinguishes this

subspecies from others, including a tented lamina, straight to slightly curved, appressed to subappressed

hairs on the abaxial lamina and midrib surfaces, and clusters of opaque white excrescences on the lower

lamina surface. This subspecies sometimes resembles D. a. subsp. veraecrucis, but the lamina of D. a. subsp.

rivensis is more elliptic, and the leaf apex more rounded. In D. a. subsp. rivensis, hairs on the lower lamina

and midrib surfaces are not as straight and strongly appressed as in D. a. subsp. veraecrucis. Also petioles of

this taxon tend to be longer and thinner, and the fruiting calyx lobes narrower than in D. a. subsp. verae-

Diospyros a. subsp. rivensis tends to have an elliptic leaf. This accounts for significant differences in

several lamina shape parameters between this taxon and D. a. subsp. nicaraguensis and D. a. subsp. guanacas-

tensis. Lamina width is also significantly narrower in D. a. subsp. rivensis than in D. a. subsp. nicaraguensis.

Venation is significantly different between D. a. subsp. rivensis and D. a. subsp. guanacastensis.

This taxon has been collected in a number of protected areas, such as Santa Rosa National Park on

the Santa Elena Peninsula in northwestern Costa Rica, and in Nicaragua at Reserva Natural Lagunetas de

Mecatepe, Parque Nacional Volcan Masaya, Zapatera Archipelago National Park, and in Cosiguina Volcano

Natural Reserve. The fruit is described as pale orange to red and sweet in late February to May. The local

name 'chocoyito' appears on collections of the pale-leaved form from the area between Lake Managua and

Lake Nicaragua, and on collections from the Department of Chinandega, and the islands of Zapatera and

Ometepe on Lake Nicaragua. The subspecific epithet refers to the Department of Rivas, where the holotype

Specimens examined (except pale-leaved form). COSTARICA. Guanacaste: P.N. Santa Rosa, Peninsula de Santa Elena, 50-150 m, 18

(MO); Volcan de Chita

12, A. Grijalva 804 (MO); Isla de Zapatera, punta al N de Finca La Habana, 30-40 m, 24 Jan 1982, J.C. Sandino 2105

ael del Sur, 700 m, 9 Jun 1983, P. Moreno 21466 (MO); Finca i

:arr. a San Rafael del Sur, 550-600 m, 11 Dec 1980,

>50 m, 29 Nov 1977, D. Neil! 3036 (MO); P.N. Volcan

1 Comalito, 285 m, 8 Feb 1978 J.J. Pipoly 1732 (MSC); same 1 ocation and date, W.D. Stevens 6256 (MO). Rivas: "El

a Ometepe, Volcan Maderas, ± 45 m, 16 Jun 1984, W. Robleto 895 (MO); Isla Ometepe, Volcan Maderas, sitio "Las

i de Ometepe, N shore of isthmus, near Santa Cruz, 25 Feb : L978, J.J. Pipoly 2110 (MSC); same date and location,



li. Diospyros acapulcensis Kunth subsp. veraecrucis (Standi.) M.C. Provance, I. Garcia & A.C. Sanders,

Comb, et Stat. nov. (Figs. 16, 18f-k, 19d). Basionym: Mabaverae-crucis Standi. Contr. U.S. Natl. Herb. 18:119. 1916.

Diospyros verae-crucis (Standi.) Standi. Publ. Carnegie Inst. Wash. 461: 80. 1935. Type: MEXICO. Veracruz: Catemaco, 300 m, 26

Apr 1894, E.W Ndson 429 (holotype: US-569278; isotype: US-569277).

Sep 1919, C.A. Purpus 8516 (holotype: UC-204975, internet image!; isotype: MO, internet image!).

Trees and shrubs 2-25 mtall; trunk up to 40 cm in diameter; stems glabrous or with some persisting hairs,

the young stems puberulent, the hairs sometimes curved, longer wavy subappressed hairs often present

towards the shoot apex. Petioles minutely winged, (2-)3-6(-6.5) mmlong, yellowish-green, glabrate below,

puberulent above. Lamina membranaceous in spring, becoming chartaceous, (47-)60-105(-120) mmlong

(shade leaves to 160 mmlong), (15-)20-40(-55) mmwide, length to width ratio (2-)2.5-3.5(-4.4) : 1, oblan-

ceolate, obrhombic or obovate, sometimes nearly elliptic, base acute and short attenuate to cuneate, decurrent

on the petiole, margin flat, apex acutely rounded to acuminate and bluntly pointed, usually mucronulate;

lower lamina surface sparsely to moderately hairy, the hairs straight, appressed, distally oriented, white

to gold, clavate glandular hairs often present, epidermis light olive to brownish-green, sometimes minutely

papillose or crystal-papillose, the stomatal apparatus translucent and inconspicuous; upper lamina sur-

face sparsely hairy clavate glandular hairs often present, epidermis darker than the lower lamina surface,

papillate or sometimes crystal-papillose. Venation arcolanguid to eucamptodromous, yellowish-green to

orangish; midrib prominent below, hairs straight and appressed, glabrate to hirsutulous or ascending to

upright puberulent; lateral veins 6-10(-12) per side, finely apparent to prominent below, inconspicuous to

finely raised above; 3 veins usually obscure, sometimes darkened. Male inflorescences 1-3-flowered cymes,

densely pubescent with minute off-white hairs; peduncles 1-3 mmlong; pedicels 0.5-1 mmlong, bracts

lanceolate, 1.0-2.5 mmlong. Male flowering calyx densely hairy outside, the hairs slightly wavy, ascending

to subappressed, clavate glandular hairs often present, giving the golden to dark brown epidermis a viscid

appearance, tube 2-3 mmlong, glabrous inside except immediately below the sinuses, lobes lance-ovate to

ovate, (l-)1.5-3.0(-3.5) mmlong, 2-2.5 mmwide; male corolla tube 5-7 mmlong, 3 mmwide, mostly

sericeous outside, the basal 1-2 mmglabrous, or with 3 basal shield-shaped glabrous zones, each 1-2 mm
long; male corolla lobes lanceolate to ovate, 2-3.8 mmlong. Stamens 12; filaments mostly adnate to the

corolla, 0.8-1.5 mmlong; anthers lanceolate, 2.5-3.0 mmlong, often acuminate. Female inflorescences

solitary, rarely a long-peduncled 3-flowered cyme with aborted lateral flowers. Female flowering calyx

densely and minutely subappressed curly to wavy-hairy, clavate glandular hairs often present, tube subcy-

lindrical, 3-5 mmlong, lobes broadly rounded, (2.5-)3-5(-6.5) mmlong, 4-7(-7.5) mmwide, often with

a blunt point; female corolla tube cylindrical, thickish, 6-7 mmlong, 3-4 mmwide, the upper 2/3-3/4

sericeous outside, lower 1/3-1/4 glabrous, border between the regions ± undulate; female corolla lobes

ovate to oblong-ovate, sometimes, 3.5-4 mmlong, 2 mmwide, the margins somewhat involute; ovary flask-

shaped to obturbinate and vaguely 3-lobed, 2.5-3 mmlong, 2.5-3 mmwide, hairy; styles narrow, 2-2.5

mmlong, ± fused, spreading distally; stigmas bifid; staminodes (l-)4-6, resembling fertile stamens, or

pale, broad, and inserted on the receptacle. Fruiting pedicels stout, (0. 5-) 1-4. 5 (-9) mmlong, glabrous

to moderately hairy. Fruiting calyx sparsely hairy outside, the hairs slightly wavy to straight, becoming

pale and desiccated, epidermis shiny and viscid, often nearly black, tube cupulate, (5-)6-9 mmlong, often

tearing at the sinuses, usually bulbous at the base, densely hairy inside nearly to the base, the hairs short

and thickish to longer and fine, epidermis often with dark blotches, lobes obtuse to rounded, (2.5-)3-7(-7.5)

mmlong, (8-)10-14(-15) mmwide, often abruptly acuminate to a blunt point, reflexed, sometimes just near
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the apex or along the margins, sericeous inside, the intramarginal band of moderate width. Fruit globose,

slightly compressed or umbilicate, 2-2.5 cm in diameter, scantily hairy except at apically where densely hairy,

epidermis often glaucous-pruinose and scintillant, yellow to light brown, sometimes light reddish-brown,

probably golden brown when ripe. Seeds 15-16 mmlong, 6-7 mmradial depth, 5 mmwide.

This subspecies occurs below 1240 min tropical deciduous forests, semideciduous forests, and pine

forests of El Salvador, Guatemala. Veracruz, Oaxaca, and Chiapas, Mexico (Figs. 23, 24). It has straight, ap-

pressed, strictly distally oriented abaxial lamina hairs, versus the straight to wavy, ascending to upright, not

strictly distally oriented hairs of D. a. subsp. acapulcensis. Furthermore, compared to D. a. subsp. acapulcensis,

the leaves of D. a. subsp. veraecrucis also tend to be slightly longer and narrower relative to length, especially

at quarter length. The fruiting inflorescences of some specimens from El Salvador have peduncles 9-13

mmlong with aborted lateral flowers that resemble long fruiting pedicels (e.g., Monro 3576, M.A. Renderos

385).

There is some suspicion that this taxon should be recognized at the species level, and we considered

accepting Diospyros veraecrucis Standi, circumscribed so as to include three additional subspecies, all with

rather straight, strongly appressed to ascending hairs on the abaxial leaf surface and/or abaxial midrib (e.g.,

subsp. chiquimulensis, subsp. rivensis, subsp. dwyeri). While we have not seen intermediates between D. a.

subsp. veraecrucis and D. a. subsp. acapulcensis from regions where their distributions closely approach one

another in Chiapas, Mexico, we are also not aware of these taxa occurring together. In the southern part of

its range D. a. subsp. veraecrucis seems to intergrade with D. a. subsp. rivensis on an island off the coast of

southern Honduras. Collections of the complex are lacking from the region between this island and popula-

tions of D. a. subsp. veraecrucis in El Salvador. In turn, D. a. subsp. rivensis forms intermediates with taxa

that have curly or wavy hairs, or hairs not strongly ascending (e.g., D. a. subsp. nicaraguensis). Consequently,

we are following a conservative course in recognizing this taxon only at the subspecific level.

Representative specimens. GUATEMALA.Esquintla: Fmca Sabana Grande, 550 m, 15 Sep 1997, M. Nee et al. 47265 (BM); 4 km S of
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Trees, shrubs, or multi-stemmed clones from root and crown sprouts, l-8(-12) m tall, facultatively de-

ciduous, dioecious; trunk recorded up to 30 cm in diameter, bark nearly smooth (but not slick), irregu-

larly roughened, or irregularly scaly, sometimes fissured or checked, especially at major branch forks, col-

oration sometimes patchy, usually grayish; wood hard, cream to dark yellow, dried branch wood light

yellow to golden brown, slash nearly white to light yellow, usually yellowish after several minutes, sap clear;

mature stems terete, smooth or fissured to half-netted, sometimes somewhat checked, glabrous to scurfy,

epidermis often shiny or viscid, variously colored, but mostly beige, reddish-brown, grayish, or castaneous,





tfDiospyrosacapulcensis

black gland-dotted, usually lenticellate; 2nd year stems subterete to terete, sometimes angular, striate to

half-netted, often glabrous, or the persisting vestiture desiccated and ashy or covered with exudate, some-

times hispidulous with scattered longer hairs, epidermis coloration variable, minute round cream lenticels

commonly present; 1st year stems angular to terete, smooth or striate to sulcate, densely hairy, the hairs

variously straight to curly, minute to about 2 mmlong, ascending to spreading, sometimes twisted, clear or

white to reddish (the hairs throughout the plant are mostly simple glandular hairs, translucent in life, and

the color of hairs in herbarium specimens is due to darkening of a fluid in the lumen), clavate glandular

hairs often present, deciduous, leaving the orangish to dark brown (green in life) epidermis viscid. Leaves

alternate, simple, entire; petioles subterete to terete, sometimes broader and flattened or caniculate above,

1.5-6(-7) mmlong, margin usually not winged, but sometimes distally so, densely hairy, the hairs as vari-

able as those described for 1st year stems except sometimes subappressed, epidermis smooth to rugose,

coloration highly variable, often shiny and viscid; lamina chartaceous to subcoriaceous, 18-80(-100) mm

long, 12-40(-54) mmwide, length to width ratio l.l-2.8(-3.2) : 1, usually elliptic, oblong, or oval, base

mostly rounded to very widely rounded to the petiole (length to width ratio at 1/4 lamina length 1.5-4.3 :

1) clavate glandular hairs often present, but deciduous, the coloration of the epidermis in dry material vari-

able, often darker above than below, margin flat to revolute, sometimes undulate, apex usually rounded,

often widely (leaf length to leaf width at 0.75 length 1.3-3.5 : 1); lower lamina surface moderately to

densely hairy, the hairs straight, wavy, or curly, minute to 2 mmlong, subappressed to upright, white to



Fig. 25. Isotype of ft aequoris Standi, from the vicinity of Guadalupe,



10 56 Journal of the Botanical Research Institute of Texas 2(2)

dark reddish-brown, vestiture often a mixture of hair types, :

and forming patches of desiccated or exudate covered hairs, epidermis dull to shiny c

apparatus often opaque, off-white, and conspicuous; upper lamina surface usually wrinkled, usually

moderately to densely hairy, the hairs as variable as described for the lower lamina surface except usually

tending to be erect, often deciduous, the base of the hair sometimes thickened or raised, and forming a

seeping annular gland when the rest of the hair falls, the epidermis often shiny and viscid, sometimes

crystal-papillose (Fig. 26). Venation arcolanguid to brochidodromous, sometimes eucamptodromous,

sometimes obscured by the vestiture; midrib prominent below, usually densely hairy, but often becoming

glabrous, impressed to flush above, sometimes slightly raised near the base, sparsely to densely hairy, the

hairs straight to wavy, ascending to upright, clavate glandular hairs sometimes present, sometimes furfura-

ceous; lateral veins (3-)4-9 on each side of the midrib, the course usually tending to arc towards the apex

of the leaf with minor inflections, the vestiture and epidermis usually similar to that of the midrib, promi-

nent below, stout to fine, impressed to barely raised above, usually impressed slightly along the lamina-vein

seam, sometimes obscure; 3° veins apparent to prominent below, fine to stout, impressed to obscure above.

Laminar extrafloral nectaries abaxial, mostly round to oblong, usually 0.3-0.5 mmlong, sometimes

minutely rimmed, more commonin the proximal 1/2 and close to the midrib. Male inflorescences solitary

2-3-flowered cymes, or solitary flowers in leaf axils of young stems (usually new growth), densely hairy, the

hairs as variable as those described for the lower lamina surface; peduncles 0.5-3 mmlong; pedicels

0.8-5 mmlong, bracts deltoid to linear-lanceolate, minute to 2 mmlong. Male flowers 3-4-merous, ±

pendant; male flowering calyx narrowly urceolate to narrowly campanulate, sometimes slightly winged,

exterior densely hairy, the hairs minute to short, straight to curly, ascending, off-white to golden or tawny,

clavate glandular hairs sometimes present, deciduous, leaving the epidermis viscid, light green in life, tube

2-4 mmlong, 3-4 mmwide, interior usually glabrous, sometimes with scattered to sparse hairs, lobes

valvate-reduplicate in the bud, acute, 3-6(-7) mmlong, 2.5-5(-5.5) mmwide, sometimes with a central

keel, exterior densely hairy, interior intramarginal band of hairs variable in width, comprised mostly of

minute, curly, off-white to tawny, golden, or reddish hairs, the median glabrous to sparsely hairy, the hairs

minute to short, straight to slightly wavy, appressed; male corolla white to cream in life; male corolla tube

salverform to narrowly urceolate or cylindrical, sometimes narrowing distally, 4.5-6.5 mmlong, 3-4 mm
wide, with three shield-shaped, 0.3-2 mmlong, glabrous zones at the base, or sometimes the basal part of

the tube completely glabrous, otherwise sericeous with an undercoat of minute curly to straight hairs,

minute hairs sometimes present between the sericeous and glabrous zones; male corolla lobes spreading

in life, lanceolate to ovate, elliptic, oblong, or rhombic, 2-4 mmlong, 0.8-2.5 mmwide, densely hairy, the

hairs minute, curly to wavy (and then upright), or straight and appressed, especially along the left side,

sometimes straight and nearly retrorse or going in random directions, especially along the right margin, the

median sometimes raised outside, sericeous, at least basally, margins sometimes involute, especially near

the base. Stamens 9-12; filaments adnate to the tube in 1-2 well-defined tiers or somewhat irregularly,

often with some (rarely all) inserted on the receptacle, sometimes geminate, rarely filaments adjoined later-

ally; anthers mostly lanceolate, sometimes oblong, 2-2.7 mmlong, sometimes 'eared' (with a minute lobe

at the base of the anther on each side of the connective), opening by longitudinal slits. Pistillode usually

minute, densely hairy, the hairs straight to wavy, lustrous. Female inflorescences solitary in leaf axils of

young (often 1st year) stems, densely hairy, the hairs and epidermis similar to those seen for male inflores-

cences; female flowering pedicels with hairs and epidermis similar to male inflorescences. Female flow-

ers 3-4-merous; female flowering calyx mitriform, campanulate to broadly campanulate, exterior

densely hairy, the vestiture a variable mixture of short hairs and long hair types, the longer hairs sparse,

tube usually cupulate, sometimes half-globose, (1.5-)2.3-6 mmlong, 3-7 mmwide, lobes valvate-reduplicate

in the bud, winged, usually broadly rounded to subacute, sometimes acute, 3-8 mmlong, 4-8 mmwide,

abruptly acuminate or bluntly acute, major nerves sometimes conspicuous; female corolla white to cream

in life; female corolla tube urceolate or short urceolate to subcylindrical, usually narrowing distally, 4-7.5
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mmlong, (2.5-)3-4 mmwide, exterior vestiture similar to that described for male corolla tubes, interior

glabrous; female corolla lobes spreading in life, ovate to rhombic, sometimes oblong, (2.5)3-4 mmlong,

1.8-2.5 mmwide, often glabrous near the exterior margins, the median often broadly raised outside, often

partly involute, exterior vestiture similar to that of male flowers, interior glabrous, sometimes with a longi-

tudinal depression through the center; ovary obturbinate, ovoid, globose, ± depressed-globose or somewhat
conical, usually about 2 mmin diameter, glabrous to densely hairy, the hairs straight, white, blond, cream,

tan tawny, or reddish, sometimes dimorphic; styles 3, spreading or fused into a column, 1.8-2.5 mmlong,

usually with minute appressed hairs on the exterior, interior sometimes with some minute wavy hairs;

stigmas vaguely bifid to conspicuously v-shaped, rarely trifid; staminodes 0-6, adnate to the base of the

corolla tube or inserted on the receptacle, narrowly lanceolate, rarely ovate, 2-4.5 mmlong. Fruiting pedi-

cels terete to angular, sometimes stout, often broader distally, 2-8(-12) mmlong, subglabrous to densely

hairy, the hairs usually wavy to curly, often covered with exudates, clavate glandular hairs sometimes pres-

ent, deciduous, leaving the light orange to dark reddish-brown epidermis viscid, bracts 1-2, opposite to

subopposite, linear to ovate, 1.5-4 mmlong, concave to conduplicate. Fruiting calyx slightly accrescent,

cupulate to explanate, sometimes tearing at the sinus along a zone of dehiscence, exterior vestiture as de-

scribed for flowering calyces or glabrate, often with pale desiccated remnants of the original vestiture,

epidermis often conspicuously viscid and darkened, tube (3-)3.5-6.5(-8.5) mmlong, interior glabrous to

hairy in the upper 1/2-2/3, the hairs usually straight and appressed, lobes obtuse to rounded, overall simi-

lar to the calyx lobes of female flowers except wider, rarely acute, 3-8(-9) mmlong, (6-)6.5-15 mmwide,

reflexed (basally, near the apex, or along the margins), interior intramarginal band of hairs variable in width,

the hairs similar to those described for the intramargin of the male calyx, the median usually hairy, the

hairs usually straight and appressed. Fruit a globose to subglobose or obovoid berry, 1.5-2.5 cm in diam-

eter, consistently with three pairs of locules, glabrous to sparsely hairy, sometimes moderately hairy at the

base, often densely hairy at the apex, the hairs slightly wavy to straight, a basal ring of subappressed, fine,

straight hairs sometimes present (the ring mayadhere to the base of the fruiting calyx tube); flesh gelatinous,

drying vitreous, reddish and translucent; epidermis smooth to orange-peeled or wrinkled, sometimes

separating from the fruit wall upon drying, sometimes glaucous, pruinose or scintillant, mature fruit light

grayish-yellow to golden brown, green in life, golden brown when ripe. Seeds shaped like an orange seg-

ment, texture rugulose-foveolate, 11-17 mmlong, 6-9 mmradial depth, 5-7 mmwide.

KEY TO THE SUBSPECIES OF DIOSPYROSAEQUORISIN MESOAMERICA

. Lamina orbicular to oblong or obovate, length : width < 1 .6 : 1 , base subcordate to rounded, length : width

at 0.25 < 2.2 : 1, length : width at 0.75 < 1.7 : 1, margin flat, hairs below fine, sc

gold; stems atropurpureous; fruiting calyx tube > 5 mmlong; mostly trees; Apatzingan Valley, Michoacan,

Mexico —
.

subsp. martineziana
1

.
Lamina shape variable, but length : width usually > 1 .6 : 1 , base not subcordate, length : width at 0.25 > 2.2

:

dth at 0.75 > 2.2 : 1 , margin often revolute, hairs below not as above; stems light gray to atro-

purpureous; fruiting calyx tube < 5 mmlong; trees or shrubs; Sinaloa to Oaxaca, WMexico.

;rmis weakly attached to the fruit wall, often separated in dry specimens, dull light yellow;

lamina rhombic, oval, elliptic or oblong, the hairs below cream to yellowish, later ashy; fruiting calyx small

(calyx length + lobe width 1 5-20 mm), the lobes reflexed near the apex; E Michoacan and adjacent regions

;ely wrinkled, the margins undulate, not revolute, hairs above deciduous,

inconspicuous above; fruiting pedicels 2.5-4 mmlong; coastal WGuerrero, h

markedly undulate, hairs above sometimes deciduous mspicuous seeping areas,

2° venation brochidodromous, 3° venation prominent below, impressed above; fruiting pedicels

2-&(-l 2) mmlong; fruiting calyx small to large; Oaxaca, naloa, Mexico.



laxaca

5. Lamina bright green to beige or reddish-brown above and below, vestiture below, including

the midrib, usually a mixture of curly or kinked hairs with some longer slightly wavy to straight,

subappressed hairs, venation below very prominent, greenish to beige, brick red or reddish-

brown; plants of Sinaloa, Nayarit and coastal Jalisco, Mexico subsp. aequoris

5. Lamina greenish-gray to gray above and below, vestiture below, including midrib, of wavy to

lairs, venation below prominent, cream to magenta or speckled with both colors;

known only from interior Oaxaca .
subsp. tehuantepecensis

2a. Diospyros aequoris Standi, subsp. aequoris (Figs. 25, 26, 27, 28, 38b).

Trees or shrubs, l-4(-9) mtall; trunk grayish-white or gray to reddish-brown; steins glabrous, furfuraceous.

or with remnant patches of desiccated hairs, young stems with short, dense, reddish curly hairs, and sparse

long, straight, spreading to ascending hairs. Petioles cylindrical to semi-terete, 1.5-4 mmlong, densely

hairy, the hairs curly, sometimes nearly straight, ascending, reddish-brown, epidermis dark brown, viscid.

Lamina subcoriaceous, rarely chartaceous, (20-)26-66(-77) mmlong, 15-28C-34) mmwide, length to

width ratio 1.7-2.7(-3.2) : 1, elliptic to obovate, rarely oval, gray to reddish-brown, darker above than below,

base obtusely rounded, sometimes short-attenuate, margin revolute, apex obtusely to acutely rounded; lower

lamina surface with dense reddish-brown tomentum, with some longer slightly wavy to straight, ascem*

ing to subappressed hairs, the vestiture deciduous, or becoming ashy and covered with exudate, clava

glandular hairs often present, the epidermis olive-green to brownish, the stomatal apparatus translucent

opaque, usually conspicuous; upper lamina surface wrinkled, subglabrous to curly- villosulous, the hai

deciduous, clavate glandular hairs often present. Venation brochidodromous, very prominent below, mar

edly impressed above; midrib subsericeous below, with sparse shorter curly hairs, the epidermis visci

reddish, densely hairy above, the hairs wavy, ascending, furfuraceous, viscid; lateral veins 5-7(-8) per

side, prominent below, subsericeous; 3° veins prominent below, wavy-hairy Male inflorescences solitary

flowers, with dense minute cream to golden wavy hairs; pedicel 4-6 mmlong, bracts minute, ± deltoid.

Male flowering calyx urceolate to subcylindrical, with dense, ascending, cream to golden pubescence.

tube 2-4.2 mmlong, 3-4 mmwide, several straight, 1.5-2 mmlong hairs inside near the base, shorter hairs

scattered distally, lobes narrowly triangular, 3-5 mmlong, 2.5-3 mmwide, with scant short vaguely wavy

appressed hairs inside, the tomentose intramargin very narrow; male corolla tube 5.5 mmlong, 3 mmwide

exterior cream to yellowish or reddish sericeous, with 3 shield-shaped glabrous basal regions, each 1.5 mm

long; male corolla lobes lanceolate to rhombic, 2.5-4.5 mmlong, 0.8-2.5 mmwide. Stamens 9-12; fila-

ments adnate to the corolla in two distinct tiers, or all inserted on the receptacle, 1-1.5 mmlong; anthers

oblong-lanceolate, 2 mmlong, sometimes 'eared' basally, vaguely granulate apically. Female inflorescences

densely and minutely hairy. Female flowering calyx campanulate, sometimes broadly, densely reddish

tomentulose outside, with some longer spreading hairs, epidermis reddish-brown, viscid, tube cupulate,

3-3.5 mmlong, 4 mmwide, the upper 1/2 densely hairy inside, lower 1/2 glabrate, lobes obtuse, 6-8 mm
long, 5-6 (7) mmwide, bluntly pointed to acutely rounded; female corolla tube 6 mmlong, 2.5-3.3 mm
wide, upper half white sericeous outside, lower half glabrous, drying dark red; female corolla lobes ovate

to oblong, 3.5 mmlong, 2.5 mmwide; ovary obturbinate to ovoid, minutely white to tan sericeous; styles

3, fused most of their length; stigmas 3, conspicuously v-shaped; staminodes 0-3, inserted on the recep-

tacle, slender, 4.5 mmlong, dark red. Fruiting pedicels 2-5(-8) mmlong, densely tomentulose, clavate

glandular hairs often present, epidermis reddish-brown or darker, bracts linear, 1.5 mmlong, conduplicate.

Fruiting calyx rotate to explanate, densely golden to reddish-brown tomentulose outside, with occasional

longer straight hairs, glabrate, or the hairs desiccating, becoming ashy, and sticking to the viscid epidermis,



tube (3-)4-6.5(-9) mmlong, the upper 1/2-2/3 hairy inside, lower 1/2-1/3 glabrous, lobes acute to slightly

obtuse, (4-)5-7.5(-9) mmlong, (6-)8-13(-15) mmwide, spreading, or sometimes reflexed near the apex,

along the margins, or both, nerves often conspicuous, hairy inside, the interior intramarginal band wide.

Fruit globose, 1.5-2.5 cm in diameter, densely ascending wavy-hairy basally and apically, glaucous-pruinose

and scintillant, yellow to dark golden brown, sometimes black gland-dotted. Seeds 12-13 mmlong, 6-7

mmradial depth, 5 mmwide.

This subspecies occurs in semi-arid oak forests on rocky soils in the Barranca Region of the west Dur-

ango-Sinaloa border region, on steep, rocky volcanic slopes with dry tropical forest in the foothills around

Culiacan, on the coastal plains of Sinaloa in thornscrub and dry tropical forest or thornscrub transitioning

to mangrove forest, and on inland mesas with Krameria in the northern extremity of Nayarit. Several, ap-

parently disjunct, populations occur on and near the coast of Jalisco in the vicinity of the Bahia de Chamela
(Fig. 40). Only two specimens with male flowers have been seen. In both cases the inflorescences consisted

of solitary flowers in leaf axils of new growth, representing exceptions to the 3 -flowered cymes typically

seen in the complex. This subspecies is similar to D. ae. subsp. tehuantepecensis from inland Oaxaca, being

separated by differences (see key) in leaf surface, abaxial leaf vestiture, and lamina color (at least when dry).

Furthermore, ratio of leaf length to average distance between centermost lateral veins is significantly higher

in D. ae. subsp. aequoris than D. ae. subsp. tehuantepecensis.
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Fig. 27. Diospyros aequoris si



sla de la Piedra, 23 Jul 1994, E. Guizarh

i, 26 Aug 2004, M.C. Provance &J.S. Ross

Shrubs, sometimes arborescent, 1.5-3(-5) m tall; trunk smooth to somewhat roughened, bark forming

large patches, varying from light to dark gray; stems glabrous when mature, but the young stems moderately
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brown, viscid, tube 2.8-3.2 mmIon

wide, glabrate inside, except for som

tube 5.5-6.5 mmlong, 3 mmwide

± 2 mmlong, bordered distally by n

long, 1.5 mmwide, margins somet:

r the base, up t

ascending hairy, the hairs wavy, sometimes twisting, clavate glandular hairs also present. Petioles 2-3(-5)

mmlong, cream to yellowish tomentulose, with sparse longer slightly wavy hairs, older leaves sometimes

glabrate, the epidermis viscid, densely hairy above, the hairs straight to wavy, ascending to upright, cream

to yellowish. Lamina subcoriaceous when mature, (30-)36-60(-72) mmlong, 23-36(40) mmwide, the

length to width ratio 1.5-2(-2.6) : 1, rhombic, elliptic or oval, base rounded, <

slightly revolute, apex acutely to broadly rounded; lower lamina surface den:

velutinous, the hairs sometimes subappressed near the apex, becoming desiccat

with droplets of exudate, clavate glandular hairs often present, the stomatal a]

conspicuous; upper lamina surface wrinkled, the vestiture similar to but le

lamina surface, epidermis shiny, pale light green or gray to dark gray in herl

crystal-papillose. Venation brochidodromous, the epidermis yellowish, promine

sparser above; midrib flush to slightly impressed above, impressed along the midrib-lamina seam; lateral

veins (5-)7-9 per side, impressed above, or flush and impressed along the lamina-midrib seam; 3° veins

prominent below, impressed above; 4°-5° veins slightly impressed above. Male inflorescences 2-3-flowered

licels 0.8-2 mmlong, densely wavy-hairy, bracts linear-lanceolate, ± 1-2

ering calyx narrowly campanulate to urceolate-campanulate, thinnish,

se outside, clavate glandular hairs often present, the epidermis golden

g, glabrous inside, lobes acutely triangular, 3-3.3 mmlong, 2.8-3.2 mm
e scattered retrorse hairs and a narrow intramarginal band; male corolla

,
golden sericeous outside, with 3 shield-shaped glabrous basal regions,

linute wavy hairs; male corolla lobes obovate to rhombic, 2.0-2.5 mm
imes involute. Stamens 12; filaments in two subgeminate tiers adnate

> mmlong, reddish- brown; anthers lanceolate to narrowly lanceolate,

i long. Female inflorescences densely pinkish-orange tomentulose. Female flowering calyx

campanulate, narrowly winged, tube cupulate, 2-4 mmlong, 3 mmwide, the basal 1/2-1/3 glabrous inside,

upper 1/2-2/3 sericeous, the intramarginal band wide, pinkish-orange short wavy-hairy outside, with sparse

straight ascending hairs, lobes thickish, acute, 5-5.5 mmlong, 4-4.5 mmwide,

point; female corolla tube 6 mmlong, 3.5 mmwide, pinkish-orange si

shield-shaped basal regions; female corolla lobes ovate, 2.5-3.5 mmlong, 1.8-1.9 mmwide; ovary ovoid,

2 .5 mmlong, 2 mmwide, hirsutulous to stiffly ascending hairy, the hairs light blond; styles 3, fused basally,

spreading; stigmas bifid to trifid, long, spreading; staminodes 5, narrowly lanceolate, up to 4.5 mmlong,

adnate to the base of the corolla, rarely inserted on the receptacle. Fruiting pedicels stout, 2-4(-6) mm
long, sparsely to densely wavy-hairy, bracts 1-2, linear-lanceolate to ovate, 3-4 mmlong, ± conduplicate.

Fruiting calyx shallowly rotate to explanate, tube 4-6 mmlong, hairy, lobes widely rounded, (3-)4-5.5

mmlong, (8-)9-ll mmwide, apex sometimes cuspidate, reflexed. Fruit globose to obovoid, 1.5-2.5 cm

in diameter, glabrous to sparsely ascending puberulent, epidermis tending to separate from the remainder

of the fruit upon drying, dull yellow to golden brown, in living material greenish-yellow to yellow when

mature, golden brown when fully ripe. Seeds 16-17 mmlong, 9 mmradial depth, 5-7 mmwide.

This subspecies grows in dry tropical forest on slopes and mesas between 600 and 800 min the Sierra

Madre Occidental near the west end of the Sierra Madre del Sur in eastern Michoacan, western Guerrero,

and the southwest part of the State of Mexico (Fig. 39). In this subspecies the epidermis of the fruit is weakly

attached, a character useful in separating it from similar taxa. It is distinguished from D. ae. subsp. marti-

neziana by thicker, wrinkled, frequently revolute lamina with a different shape. Lamina shape ratios (i.e.,

length : width, length : width at 1/4 length, length : width at 3/4 length) being significantly higher in D. ae.

subsp. balsensis. In addition to differences in abaxial vestiture, the lamina of D. ae. subsp. chutlensis is thin-

ner, less wrinkled, and has an undulate margin. The venation in D. ae. subsp. balsensis is more prominent

than in D. ae. siibsp. chutlensis. This subspecies is similar to D. ae. subsp. aequoris, but has shorter fruiting

calyx lobes, and the lamina is usually wider.



Provance et a]., Diospyros salicifolia complex

ubsp. chutlensis M.C. Provance, I. Garcia &A.C. San-

pe. MEXICO. Guerrero. Mpio. La Union: Paraje "El Palomar," trayecto

Trees and multi-stemmed shrubs, 1.5-7.6 mtall; trunk somewhat smooth to fissured and scaly, the scales

very thick, irregular, whitish-gray to grayish-beige; branches smooth to scaly or irregularly roughened;

stems glabrous, or with some persisting wavy hairs in the second year, grayish-beige in life, the young stems

densely short wavy-hairy, with sparse amounts ascending straight hairs up to 2 mmlong near the shoot apex,

the epidermis viscid, light dull orange to reddish-brown. Petioles 2-5 mmlong, rugose, margin not or barely

winged, dull orangish-red to gray magenta or light purplish-brown, rarely yellowish, densely hairy below,

the hairs wavy or curved distally to wavy, off-white to tawny, densely hairy off-white to tawny wavy-hairy on
the upper surface. Lamina flat or sometimes wavy in older leaves, but not typically wrinkled, chartaceous,

43-72 mmlong, 18-34 mmwide, length to width ratio 1.5-2.5 : 1, elliptic to oblong-obovate, young leaves

sometimes orbicular, the epidermis pale light green in life, base rounded to barely decurrent on the petiole,

margin undulate, at least in life, sometimes slightly revolute, apex obtusely rounded; lower lamina surface

glabrate to densely hairy, the hairs wavy or curved distally, < 1 mmlong, upright, off-white to tawny, with

sparse subappressed straight hairs < 2 mmlong, clavate glandular hairs often present, deciduous, leaving

the brownish epidermis viscid, the stomatal apparatus subopaque, conspicuous; upper lamina surface

with dense, tawny, wavy hairs, and occasional stellate hairs, the epidermis dark greenish-brown. Venation

± arcolanguid (the major lateral veins fading terminally, forming indistinct loops with superadjacent lateral

veins); midrib prominent below, with more long straight hairs than the lamina surface, impressed basally

on the upper surface, sparsely upright wavy-hairy, clavate glandular hairs often present, the epidermis

dull yellow to light magenta; lateral veins 5-8 per side, irregularly spaced, angles of divergence from the

midrib irregular, fine but prominent below, pubescent, the epidermis light dull orange to purplish-brown,

barely raised above, the lamina-vein seams impressed; 3° veins slightly raised below, inconspicuous above.

Male inflorescences and flowers unknown. Female inflorescences unknown. Female flowering calyx

(based on one immature fruiting calyx) densely tomentulose outside, tube thick, 2.3 mmlong, ± 3 mm
wide, lobes 7 mmlong, 8 mmwide; female corolla tube 4 mmlong, 3.5 mmwide, light reddish-cream

sericeous inside, the hairs sparser in the basal 1/3, the epidermis dark reddish-brown; female corolla

lobes ovate, 3 mmlong, 1.8 mmwide; Pistil unknown. Fruiting pedicels 2.5-5 mmlong, densely curly

to wavy-hairy, bracts opposite, lanceolate, ± 2 mmlong, concave. Fruiting calyx cupulate to explanate,

outside minutely hairy, the hairs kinked to wavy, the epidermis shiny and viscid, dark reddish-brown, tube

3.5-6 mmlong, dehiscent below the sinus for a short distance, the upper 1/2 becoming sparsely sericeous

inside, glabrous basally, lobes obtuse, 4-7 mmlong, 6.5-12 mmwide, vaguely pointed, laxly reflexed, tawny
to reddish-brown sericeous inside with a broad intramarginal band. Fruit 2-2.3 cm in diameter, golden

brown, sparsely pubescent, the hairs up to 2 mmlong, translucent to tawny. Seeds 11-13 mmlong, 6-6.5

mmradial depth, 4.5-5 mmwide.

The subspecies is endemic to the coastal plains of western Guerrero (Fig. 40). It typically grows on
loamy or silty sand at the base of eroding slopes and on roadside embankments in dry tropical forest, and
along the edges of planted fields. Known localities do not seem to be protected, but there are collections
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along dirt road between Hwy200 and Chutla de Nava, Gu
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from Barbulillas, several hundred yards away from an ecological reserve in the vicinity of Ixtapa. Fonseca

and Lozada-Perez's (1993) description of "Diospyros acapulcensis" as one of the four most commonshrubs

in the halophytic vegetation zone along the coast southwest of Laguna de Coyuca may be in reference to

this taxon. Although we have not seen specimens from their studies, based on the habitat and elevation, we

suspect these reports represent D. ae. subsp. chutlensis or D. salicifolia. However, Koch & Fryxell 82139 (US!,

CHAPAQ,collected near this locality represents D. ae. subsp. chutlensis. Diospyros ae. subsp. martineziana is

separated by its smaller petioles, smaller lamina shape ratios, soft, fine, light colored, glossy abaxial lamina

hairs, and brochidodromous venation. This taxon is quantitatively distinguished from Diospyros salicifolia

by its shorter leaves with smaller lamina shape ratios (Table 1. characters 3, 7, 8). This subspecies is known

to occur near, but not at Acapulco.



lamina length : width at 0.25 length

lamina length : width at 0.75 length

lamina length : distance between four centermost lateral veil

lamina width at 0.25 length : width at 0.75

lamina width at 0.25 : lamina width

lamina width at 0.75 : lamina width
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fruiting sepal width

fruiting sepal length

fruiting calyx tube length

fruiting sepal width : fruiting sepal length

fruiting sepal width : fruiting calyx tube length

fruiting sepal width : fruiting pedicel length

fruiting sepal length : fruiting calyx tube length

fruiting sepal ?ngth : fruiting pedicel length
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s shrubs, 1.2-8 mtall; i

with scattered checked regions, sometimes irregularly patchy, light to dark gray; stems scurfy to glabrous

and very dark or castaneous, the young stems densely hairy, the hairs slightly wavy to curly, spreading to

ascending, colorless to white, clavate glandular hairs sometimes present. Petioles 2-3(-5) mmlong, glabrous

to densely straight to slightly wavy subappressed hairy, pubescent above. Lamina chartaceous, orbicular,

oblong or obovate, 19-61(-65) mmlong, 13-40 mmwide, sapling leaves 70-87 mmlong, 40-54 mm
wide, length to width ratio 1.2-1.5 : 1, base rounded to subcordate, slightly decurrent on the petiole, margin

flat, apex rounded to obtuse, sometimes retuse, sometimes subacute; lower lamina surface moderately to

densely hairy, the hairs wavy to straight, subappressed to upright, soft, fine, glossy, white to gold, clavate

glandular hairs sometimes present, the epidermis, yellowish to dark green; upper lamina surface sparsely
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&E.M. Martinez4189. J. Male corolla. K. Male corolla lobe. L lament inserted on the receptacle. M-N. Based on /. Garcia

R. & C. Conrado 6989 (UCR). M. Fruiting branchlet. N. Fruiting calices. 0. Pistil and staminode (vestiture not illustrated) of flower type I, based on MX.

Provance&l. Garcia R. 9396A (UCR). P-S. Based on MX. Provance&l. Garcia R. 9392 (UCR). P. Pistil of flower type II. Q. Female flower. R. Female corolla.

S. Female corolla lobe.



to densely hairy, the hairs uniformly curved to wavy, ascending to upright, soft, fine, white to gold, the

epidermis olive to dark green, hair bases raised and nearby epidermal cells enlarged. Venation brochido-

dromous, yellow to chartreuse; midrib prominent below, narrow, with spreading, straight to slightly wavy

hairs above; lateral veins (3-)4-6(-7) per side, fine but prominent below, connecting with superadjacent

laterals inward from the margin, sparsely hairy, barely impressed to barely raised above (± obscure); 3° veins

very fine below, obscure above. Male inflorescences solitary (l-)3-4(-6)-flowered cymes, densely cream

to yellowish-orange tomentulose to wavy-hairy; peduncles 0.5-3 mmlong; pedicels 0.5-2 mmlong. Male

flowering calyx sometimes slightly winged, moderately to densely white to yellowish velutinous-pubescent,

the hairs sometimes subappressed with tomentulose undercoat, epidermis viscid tube 2.5-3.5 mmlong,

3.8-4 mmwide, glabrous inside, lobes acute, (3.5-)5.5-6(-7) mmlong, (3-)4-4.5(-5.5) mmwide, some-

times keeled, the nerves sometimes obvious, densely hairy inside, the intramarginal band width variable;

male corolla tube 4.5-6 mmlong, 3-4 mmwide, sericeous outside, with 3 pale pink 0.5-0.8 mmlong

shield-shaped glabrous basal regions; male corolla lobes lance-ovate to elliptic, 3-3.5 mmlong, 1.2-2.5

mmwide. Stamens 10-12; filaments adnate to the base of the corolla or inserted on the receptacle, 2-2.5

mmlong, narrowed distally, free, geminate or joined laterally, rarely in threes; anthers lance-ovate, 2-2.5

mmlong, sometimes rostrate. Female inflorescence densely hairy, bracts narrowly triangular, 1.0-1.3

mmlong. Female flowers apparently dimorphic (types I and II below, both types can be found in one

individual); female flowering calyx densely tomentulose outside, with some longer, straight to slightly

wavy, ± ascending, light gold hairs, tube half-globose, 5-6 mmlong, 7 mmwide, the upper 1/2 densely hairy

inside, lower 1/2 glabrate with a few reddish glandular hairs, lobes 7-8 mmlong, 7-8 mmwide, acuminate,

the nerves prominent, densely hairy inside with a broad intramarginal band; female corolla tube 6 mm
long, 3.3 mmwide, with 3 shield-shaped 3.5 mmlong glabrous basal regions: flower type I corolla tube

basal regions pinkish, ± overlapping; flower type II corolla tube basal regions dark red, not or barely

overlapping; female corolla lobes rhombic to ovate, 4 mmlong, 2 mmwide; flower type I ovary ovoid,

minutely cream sericeous; flower type II ovary shaped like a barrel, glabrous to scantily hairy, epidermis

golden; flower type I styles 3, free, arching outward; flower type II styles 3, in a fused column; stigmas

bifid. Fruiting pedicels 2-4 mmlong, bracts slender, 1.8-2 mmlong, about 0.3 mmwide, conduplicate.

Fruiting calyx shallowly rotate to cupuliform, tomentulose to wavy-hairy outside, much of the vestiture

including the longer hairs, deciduous in age, sometimes persisting on the conspicuously viscid, epidermis

tube 5-5.5 mmlong, densely hairy inside, lobes spreading, obtuse to rounded, 3-8 mmlong, 8.5-10.5 mm
wide, the margins usually revolute. Fruit globose, subglobose or obovoid, 2-2.3 cm in diameter, glabrous

or sparsely hairy, the hairs straight to slightly wavy, fine, ascending, white to golden, clavate glandular hairs

sometimes present, epidermis glaucous, pruinose, scintillant, tending to separate from the remainder of the

fruit upon drying, light grayish-yellow to golden brown, mature fruit light green in life. Seeds 13-14 mm
long, 6 mmradial depth, 5.5 mmwide.

This subspecies grows in dry deciduous forest of the Apatzingan Valley, Michoacan, between 320 and

700 m(Fig. 40). Its occurrence has not been documented for any protected area. It is an occasional tree at

the type locality on the slopes of Acahuato, north of Apatzingan, Michoacan, where it is sometimes spared

adjacent to milpas to produce shade for workers (pers. obs).



e. H. Branchlet with fruit. I. Leaves (adaxial surface),

n IB. Salvato&M.C. Provance247WR). D, H-l. Based on IB. Salvato&M.C. Provance246 (UCR). E, I. Based

n IB. Salvato&M.C. Provance293 (UCR). F. Based on IB. Salvato&M.C. Provance244 (UCR).



Not Diospyros rekoi Standi., J. Wash. Acad. Sci.17: 527. 1927.

Shrubs, rarely trees, l-4(-12) mtall, sometimes with multiple stems from root and crown sprouts; trunk

somewhat smooth (not slick) to checked, the bark whitish with gray to gold patches; stems glabrous, some-

times hispidulous or with longer desiccated hairs in the 2nd year, young stems densely puberulent, with some

additional longer, spreading to ascending hairs. Petioles (3-)4-6(-7) mmlong, glistening, dark, reddish,

densely minutely wavy-hairy on the lower surface, the hairs sparser and longer above. Lamina subcoria-

ceous, oblong or elliptic to obovate, (40-)50-90(-100) mmlong, 16-35(-45) mmwide, the length to width

ratio 2.2-2.8 : 1, base broadly rounded to the petiole, margin revolute, apex broadly to obtusely rounded

(revolute lamina margins sometimes forming a false point); lower lamina surface moderately velutinous

to wavy- velutinous, the hairs ascending to upright, clavate glandular hairs often present, deciduous, leaving

the epidermis conspicuously viscid, the stomatal apparatus opaque and conspicuous to translucent; upper

lamina surface wrinkled when mature, velutinous to wavy-velutinous. Venation brochidodromous; midrib

prominent Delow, ascending velutinous, impressed above, velutinous to wavy-velutinous, clavate glandular

hairs often present; lateral veins 4-8 per side, prominent below, impressed above; 3° veins prominent

below, impressed above; 4° veins sometimes darkened below. Male inflorescences 1-3-flowered cymes,

hirsutulous; peduncles 1-3 mmlong; pedicels 0.3-2 mmlong, bracts linear-lanceolate, 2-3 mmlong,

conduplicate. Male flowering calyx densely puberulent, the epidermis viscid, tube 3-4 mmlong, 3-3.5

mmwide, glabrate inside, some scattered minute hairs in the lower 1/2, lobes acute, (3.5-)5-6 mmlong,

3-5 mmwide, glabrous to sparsely puberulent inside, the intramarginal band somewhat narrow; male co-

rolla tube 4.8-5.5 mmlong, 3 mmwide, mostly sericeous outside, but basal 0.3-0.8 mmglabrous; male

corolla lobes oblong, ovate or rhombic, 3-4 mmlong, 2 mmwide; Stamens (11—)12; filaments adnate to

the tube near the base, irregularly or vaguely in two tiers, or inserted on the receptacle, 2 mmlong, some-

times subgeminate; anthers lanceolate to oblong, 2-2.4 mmlong, sometimes minutely lobed basally on

each side of the connective ('eared'), sometimes apiculate. Female inflorescences wavy-hirsutulous with

orangish ascending hairs, bracts linear-lanceolate, 2-3 mmlong, conduplicate. Female flowering calyx

campanulate, straight to wavy-hairy, the hairs upright to ascending, orangish, tube cupulate, 2.5-3 mm
long, 5 mmwide, lobes obtusely rounded, 5.5-6 mmlong, 6.5 mmwide, barely acuminate; female corolla

tube 5.5-7.5 mmlong, 3.5-4 mmwide, exterior sericeous nearly to the base; female corolla lobes ovate

to rhombic, 3.3-4 mmlong, 2.5 mmwide; ovary globose to somewhat conical, ± 2 mmin diameter, usually

glabrous, sometimes with 3 rows of long hairs running from the base of the ovary to the base of the style

column; styles 3, column ±2.5 mmlong; stigmas bifid, + 0.5 mmlong, somewhat spreading; staminodes

3(-5), opposite to the petals, flat, the sterile anther narrowly lanceolate, 2 mmlong, the filament 2 mmlong,

adnate to the base of the corolla for 0.5-0.8 mm. Fruiting pedicels 4-8(-12) mmlong, often glabrate.

Fruiting calyx rotate, glabrate to sparsely straight to wavy-hairy, the epidermis dark brown and conspicu-

ously viscid, tube 4.5-6.5 mmlong, hairy inside to the base, lobes 5-8 mmlong, 11-14 mmwide, sericeous

inside with a broad intramarginal band. Fruit 1.5-2.2 mmin diameter, epidermis reportedly yellow when

mature. Seeds unknown.

This subspecies is endemic to the coastal region of Oaxaca (Fig. 40). It is commonon sandy mesas with

littoral scrub near the beach, and on rocky seaside cliffs where it tolerates at least small amounts of salt-spray

It also occurs a few kilometers inland on steep rocky slopes with dry tropical forest. Saplings are sometimes

very commonalong disturbed sandy roads near the beach. This subspecies forms intermediates with D. ae.

subsp. tehuantepecensis several kilometers east of Bahias de Huatulco, but can generally be distinguished

from it by its longer and wider lamina, longer petioles, larger calyx including wider fruiting sepals, longer

fruiting pedicels, and longer tube.



Trees or shrubs, 2-5 m tall; trunk unknown; stems glabrous to pulverulent or scurfy, the young stems

pilosulose to villosulous, with some longer slightly wavy ascending reddish-orange hairs near the shoot apex.

Petioles 2-4(-5) mmlong, hairs similar to young stems, rugose below and sometimes above, epidermis

magenta to yellowish or cream, sometimes variously striated. Lamina chartaceous to subcoriaceous, elliptic

or oblong, sometimes obovate, rarely oblanceolate, 29-56(-67) mmlong, 12-24(-27) mmwide, length to

width ratio (1.6-)2.1-2.6 : 1, base rounded to the petiole, margin sometimes revolute near the base, apex

obtusely rounded, sometimes acutely; lower lamina surface hairs moderate to dense, straight to wavy,

ascending to subappressed, clavate glandular hairs often present, the epidermis usually light gray, the sto-

matal apparatus opaque, white, and conspicuous; upper lamina surface usually wrinkled, villous, clavate

glandular hairs often present, the epidermis densely papillose. Venation brochidodromous to arcolanguid,

below off-white to gray pilosulose to villosulous, the epidermis cream to magenta or speckled with both

colors; midrib prominent below, impressed above except basally where slightly raised, densely villous, the

epidermis yellow orange; lateral veins 5-7 per side, prominent below, slightly impressed above; 3° veins

raised below, slightly impressed above. Male inflorescences 3 -flowered cymes; pedicels 1-2 mmlong,

densely pubescent. Male flowering calyx densely pubescent to wavy-hairy outside, hairs ascending, off-

white, tube urceolate, 4 mmlong, 3.5-4 mmwide, weakly winged, glabrous inside, lobes triangular, 4-5

mmlong, 3-3.2 mmwide, ascending to slightly spreading, glabrous inside with a narrow mtramargmal

band; male corolla tube 5.5-6 mmlong, 3 mmwide, the upper 1/2 sericeous outside, lower 1/2 with 3

shield-shaped glabrous basal areas, ±1.8 mmlong, bordered distally by minute curly ascending hairs; male

corolla lobes rhombic, 3 mmlong, 1.8-2 mmwide, sometimes involute basally. Stamens 12; filaments

adnate to the base of the corolla in a single tier, rarely inserted on the receptacle, 2 mmlong; anthers lan-

ceolate, 2.3 mmlong. Female inflorescences densely pubescent. Female calyx densely minutely sericeous

outside, with sparse longer, wavy, ascending to spreading hairs, tube shallow-cupulate, 1.5 mmlong, 4 mm
wide, glabrate inside, lobes obtusely rounded, 6-7 mmlong, 7-75 mmwide, densely hairy inside with a

broad intramarginal band; female corolla tube 4.5 mmlong, 3 mmwide, similar to male corolla tube,

the glabrous basal regions 3 mmlong, 2.2 mmwide; female corolla lobes rhombic, 3.5 mmlong, 2 mm
wide; ovary depressed-globose, 2 mmlong, 3 mmwide, cream sericeous; styles 3, upright, not fused, L8

mmlong, minutely sericeous abaxially, white tomentulose adaxially; stigmas 3, bifid; staminodes 3, the

filaments adnate to the corolla base, 1.5-2 mmlong, the sterile anther narrowly lanceolate, 1.5 mmlong.

Fruiting pedicels 2.5-6. 5(-8) mmlong, densely ascending-pubescent. Fruiting calyx explanate, densely

puberulent outside, hairs cream to orange; tube (3-)4-5(-7) mmlong, lobes broadly obtuse, (3.5-)4-8 mm
long, (7-)8.5-12.5 mmwide, spreading to reflexed. Fruit globose, 1.5-2.5 cm in diameter, glabrous to

sparsely puberulent, the hairs minute, straight, appressed to ascending, epidermis amber to dark yellow,

green in living material when mature. Seeds 11-12.5 mmlong, 8 mmradial depth, 5-6 mmwide.

This subspecies occurs in dry tropical forests, between 50 and 1100 m, in the southwest part of the

Isthmus of Tehuantepec, Oaxaca (Fig. 40). It has been described as frequent at three sites with limestone

substrates but has also been reported from sandy soils and disturbed sites. The occurrence of this taxon on

Cerro Guiengola is significant because dry tropical forests of this region are considered high in quality and

have consequently been recommended for formal conservation following a study by Gordon et al. (2004).

The species forms hybrids with D. ae. subsp. rekoi in the vicinity of Tehuantepec and in coastal regions near

Salina Cruz, and in the Municipio of Santiago Astata.
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Fig. 37. Diospyros aequoris Standi. A-l. subsp. tehuantepecensis. A-D. Based on J.L Panero&J.I. Calzada 449 (CAS). A. Styles and stigmas. B. Female



Provance et al., Diospyros salicifolia complex



netted, glabrate sometimes black gland-dotted, epidermis tan; 2nd year stems similar to mature stems; 1st

year stems quadrangular, becoming terete, moderately hairy, the hairs usually minute, thick, appressed,

fluid-filled (the hairs throughout the plant are mostly simple glandular hairs, likely translucent in life, and the

color of hairs in herbarium specimens is due to darkening of a fluid in the lumen), associated with glandular

punctae, rarely some longer wavy subappressed hairs present near the tip of the growing shoot, lenticels

narrowly elliptic, few in number, bud scales deeply concave, triangular, 1.5-2 mmlong, moderately to densely

hairy, the hairs strongly appressed, similar to those on the young stems, glandular punctate, sometimes

with minute clavate glandular hairs. Leaves alternate, simple, entire, closely spaced on new growth; peti-

oles subterete, at least distally, (2-)3-5 mmlong, sparsely to moderately hairy above and below, the hairs

wavy, appressed to ascending, yellowish; lamina chartaceous, narrowly elliptic to oblong, oblanceolate,

sometimes obovate, 60-80(-110) mmlong, 22-32(-35) mmwide, the length to width ratio (2.3-)2.5-3.2

: 1, somewhat revolute, at least along the lower 1/2 of the margins, apex broadly to acutely rounded, base

rounded to the petiole, very rarely cuneate; lower lamina surface moderately hairy in immature leaves,

glabrate to sparsely hairy when mature, the hairs 0.2-0.9 mmlong, appressed to subappressed, straight,

or nearly so, more frequent in the basal 1/4 of the leaf, sparsely to moderately clavate glandular hairy, the

glandular hairs amber colored, the epidermis gray in herbarium material, sometimes viscid, the stomatal

apparatus often opaque, white, and conspicuous; upper lamina surface glabrous to sparsely pubescent

with weak hairs, the epidermis weakly papillate, brown to dark gray and somewhat shiny in herbarium

material, epidermal cells conspicuous with age. Venation brochidodromous to arcolanguid; midrib narrow

and prominent on the lower surface, usually < 1 mmwide, sparsely to moderately hairy, the hairs 0.3-0.9

mmlong, slightly wavy to nearly straight, subappressed; the midrib raised proximally on the upper surface,

convex, narrowing distally, becoming flush with the lamina, glabrate to sparsely pubescent, rarely moderately

pubescent, the hairs ± wavy, the epidermis light yellow above and below; lateral veins 6-9 on each side

of the midrib, diverging from midrib between 45-90°, rounding towards the apex distally, intersecondary

veins inconspicuous; 3° veins usually faint below, sometimes slightly darkened and more apparent, faintly

raised or not apparent on the upper surface; 4° veins sometimes slightly darkened and apparent below.

Laminar extrafloral nectaries 0.2-0.6(-0.8) mmin dimension, circular to elliptic. Male inflorescences

solitary (l-)2-3 -flowered cymes in leaf axils of young stems (our description of the male inflorescence and



(scale = 1 mm). A. ft aequoris s lolotype). B. ft aequoris subsp. tehuantepecensis

n the holotype). C. ft aequoris subsp. chutlensis (MX. Provance 9930, UCR). D. young leaf, ft salicifolia (W. Boege 452, FR).
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flowers is approximate, and lacks detail because the only male specimen we have seen is a photo of the type

of D. albens); peduncles 2 mmlong; pedicels 1-1.7 mmlong. Male flowers 3-merous; male flowering

calyx narrowly campanulate, tube 2 mmlong, 2 mmwide, lobes valvate-reduplicate in the bud, narrowly

triangular, 3-5.5 mmlong, 2.2 mmwide; male corolla tube urceolate, 3 mmlong, 2 mmwide, sericeous;

male corolla lobes 2.5 mmlong. Stamens of unknown number; filaments at least sometimes adnate

to the corolla near the base; anthers lance-ovate, 1.5-2 mmlong, opening by longitudinal slits. Female

inflorescences solitary flowers in leaf axils of young stems; female flowering pedicels 3-5 mmlong,

vestiture similar to that of young stems. Female flowers 3-4-merous; female flowering calyx mitriform,

exterior moderately hairy, the hairs very minute, subappressed, light yellow to amber, apparently borne

from glandular punctae, these most obvious near the sepal margins, tube cupulate, 1.2-1.8 mmlong, 3 mm
wide, interior unknown, lobes valvate-reduplicate in the bud, ovate to widely ovate, winged, 6.5 mmlong,

6.5 mmwide, faintly 3-6-veined; female corolla unknown; ovary unknown; styles (based on remnants

on fruits) 3, fused into a column with a dark basal band, densely wavy-hairy, the hairs cream to amber;

stigmas unknown. Fruiting pedicels 2-5 mmlong, bracts 2, ± opposite, deltoid, 0.3 mmlong. Fruiting

calyx slightly accrescent, explanate to rotate, the exterior glabrate to sparsely hairy, the hairs slightly wavy

to straight, subappressed; epidermis glandular punctate, glands often black, tube 3-4.5(-6) mmlong, not

bulbous at the base, interior lower 1/2 glabrous, otherwise moderately white hairy, the hairs long, fine, glossy,
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straight and appressed, lobes spreading, broadly ovate to oblong-ovate, 4-6(-6.5) mmlong, 8-10 mmwide,

sometimes acuminate, often reflexed along the margins, with a wide interior intramarginal band of hairs, the

hairs dense, minute, curly, the median similar to the upper 1/2 of the fruiting calyx tube. Fruit a ± globose

berry, 2-2.5 cm in diameter, with three pairs of locules; flesh probably gelatinous when fresh, vitreous, red



Institute of Texas 2(2)

and translucent upon drying; epidermis smooth to orange-peel textured, sparsely to moderately hairy near

apex and base of the fruit, otherwise glabrous or scantily appressed hairy, the epidermis yellow to dark yel-

low when mature, often pruinose. Seeds 5-6, wedge-shaped (resembling an orange segment with rounded

edges), 15 mmlong, 8 mmradial depth, 6 mmwide, reddish-brown, texture granular-foveolate.

Diospyros salicifolia is endemic to dry tropical forest and littoral scrub between 1 and 100 m, in the vi-



cinity of Acapulco and Isla Roqueta (Isla Grifo) at the mouth of Acapulco Bay, Guerrero (Fig. 40). Protected

forests exist in the vicinity of Acapulco, but it is unknown if the species occurs in these areas. Because of

its restricted range, apparent association with littoral scrub, and proximity of a rapidly developing tourism

center, the species should be considered threatened. Local names associated with this species include "ta-

malototzin" and "sapotillo." The fruiting calyx of this species is quite small and similar to D. aequoris subsp.

chutknsis. However, the leaves of D. salicijolia are longer and have a greater lamina shape ratio. The foliage

of collections of D. acapulcensis subsp. veraecrucis from coastal regions of Chiapas sometimes resembles D.

salicijolia, but fruiting calyces have the longer tube typical of subsp. veraecrucis. Material from this region

should be evaluated more thoroughly when more collections are available.

Representative specimens. MEXICO. Guerrero. Mpio. Acapulco de Juarez: Isla Roqueta, I.K. hangman 3305 (NA); portum Acapulco,

Haenke 31942 (Wphoto); Copacabana [location near El Marques, 16°46'12"N, 99°47'24" W, 1-3 m, (The label incorrectly places Copacabana
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. of Wash. 478:217. 1937. Type: GUATEMALA.Peten. San

Trees or shrubs, 2-1 5 (-2 8) mtall, facultatively deciduous, dioecious; trunk often relatively tall and slender,

otherwise unknown; wood unknown; mature stems terete, half-netted to finely reticulated, glabrous, epider-

mis dark reddish-brown to grayish-brown, sometimes lenticellate, sometimes black gland dotted; 2nd year

stems subterete to terete, nearly smooth, minutely ridged or sulcate, glabrous to densely hairy, the hairs when

present often pale and desiccated; 1st year stems angular to subterete, sometimes rugulose, moderately to

densely hairy, the hairs short, wavy to curly, sometimes longer and nearly straight, orangish to reddish-brown

(the hairs throughout the plant are mostly simple glandular hairs, likely translucent in life, and the color of

hairs in herbarium specimens is due to darkening of a fluid in the lumen), clavate glandular hairs sometimes

present, deciduous, leaving the epidermis viscid, sometimes scintillant, sometimes pruinose, reddish-brown.

Leaves alternate, simple, entire; petioles (2-)3.5-8(-8.5) mmlong, sometimes winged, often only distally,

glabrous to densely hairy, epidermis usually rugose, often viscid, sometimes glaucous, sometimes pruinose,

sometimes scintillant, golden to very dark brown, barely canaliculate to convex above; lamina chartaceous,

( 52 -)59-106(-123) mmlong, 19-41(-48) mmwide, length to width ratio (1.8-)2.1-3.5(-4) : 1, lanceolate

or ovate, sometimes oblanceolate, obovate, or elliptic, at 3/4 length mostly 12-30(-35) mmwide, base acute

and short attenuate to broadly rounded, usually somewhat decurrent on the petiole, margins flat to slightly

revolute, apex acuminate to acute, sometimes rounded; lower lamina surface glabrate to densely hairy,

curly to slightly curved, sometimes straight, cream to tawny to bright orange-red, hair bases usually swollen

and ± papillose, epidermis grayish, sometimes viscid, the stomatal apparatus usually opaque and conspicu-

ous; upper lamina surface glabrous to moderately hairy, the hairs wavy, upright, epidermis sometimes

shiny, sometimes crystal-papillose. Venation brochidodromous to arcolanguid, the epidermis yellowish to

reddish-brown and sometimes viscid below; midrib prominent below, glabrous to densely hairy, the hairs

short, curly, with some longer, straight, subappressed, bright reddish-brown hairs; lateral veins 5-8 on

each side of the midrib, their courses mostly arching, thin but ± prominent below, often with long, straight,

bright reddish-brown hairs, fine and barely raised to flush above, impressed along the lamina-vein seam;

3° veins subprominent below, though usually somewhat obscured by the vestiture, usually obscure above,

sometimes slightly impressed; 4°-5° veins obscure. Laminar extrafloral nectaries usually on basal half of

leaf, often near midrib, sometimes on intersecondary veins, mostly elliptic, 0.3-1 mmlong, concave. Male

inflorescences 1-5 -flowered cymes in leaf axils on young stems, densely hairy, the hairs minute, curly to

wavy, reddish; epidermis viscid and dark brown; peduncles 2-6 mmlong; pedicels 1-3 mmlong, bracts

ovate or deltoid to linear lanceolate, 1-3 mmlong. Male flowers 3-4-merous; male flowering calyx nar-

rowly campanulate, exterior moderately to densely hairy, the hairs straight to curly, golden to reddish, the

epidermis reddish-brown, tube 3-5.5 mmlong, 3.5-5.5 mmwide, interior entirely glabrous, or glabrous in

the lower half and densely hairy above, the hairs straight, appressed, lobes valvate-reduplicate in the bud,

oblong-ovate to lance-ovate or triangular, 2-4 mmlong, 2.8-3.5 mmwide, acute to subacute, sometimes

barely acuminate, interior intramarginal band narrow, moderately to densely hairy, the hairs minute and

curly, the median hairs moderate to dense, the hairs straight or nearly so, appressed to subappressed; male

corolla white, yellowish or pinkish; male corolla tube cylindrical, narrowing distally, 6-10 mmlong, 3-4

mmwide, exterior with 3 small shield-shaped glabrous regions at base, or with a narrow glabrous basal band,

sometimes with minute wavy hairs just distal to glabrous areas, otherwise tawny to reddish sericeous with

a dense undercoat of minute curly hairs; male corolla lobes oblong-ovate, 3-5 mmlong, 1-2.3 mmwide,

exterior densely hairy, the hairs curly to straight, subappressed to ascending, reddish-gold to brownish, the

epidermis reddish to dark reddish-brown. Stamens 10-14; filaments adnate to the corolla at or near the

base, in two well-defined tiers, or with a few stamens inserted on the receptacle, sometimes a few geminate,

(1.5-)2-3.5 mmlong; anthers lanceolate to ovate or oblong-ovate, 2.3-4.5 mmlong, lower anthers usually

shorter, apex sometimes rostrate or cuspidate, sometimes thickened or granular near the apex; pistillode



minute, hairs dense, wavy or straight. Female inflorescence solitary flowers leaf axils of young stems,

the vestiture similar to male inflorescences; female flowering pedicels with hairs and epidermis similar to

male inflorescences. Female flowers 3-4(-5)-merous; female calyx mitriform, sometimes narrowly winged,

tube 2.5-3.3 mmlong, 4-5 mmwide, lobes valvate-reduplicate in the bud, bluntly acute to slightly rounded,

3.3-6 mmlong, 3.5-5.5 mmwide; corolla tube urceolate, narrowing distally, 3-5 mmlong, 2.5-3 mm
wide, exterior reddish sericeous except for some glabrous parts near the base; corolla lobes lance-ovate to

ovate, 3.5-4.5 mmlong, 1.5-2.5 mmwide; ovary ovoid, sericeous, the hairs reddish and fluid-filled; styles

3, columnar to spreading; stigmas bifid; staminodes sometimes present. Fruiting pedicels 2-14(-16) mm
long, broadening distally, glabrate to densely hairy, the hairs short, wavy, subappressed to appressed, often

pale and desiccated on mature fruit, epidermis reddish to brownish, bracts not seen. Fruiting calyx rotate

to explanate, exterior hairs similar to fruiting pedicels, tube 3-6(-7.5) mmlong, interior sparsely to densely

hairy, the hairs very short, fine, straight and appressed, but glabrous in the basal 1/8-1/3, lobes accrescent,

broadly rounded to oblong, 3-10(-12) mmlong, (7-)9-14(-15) mmwide, spreading to reflexed, the margin
sometimes conspicuously undulate, tip rounded, tapered or barely acuminate, sometimes appearing narrowed

to a point due to folding of the distal margin, intramarginal band very wide, sparsely to moderately hairy,

the hairs minute, curly, erect to ascending, amber; the epidermis puncticulate viscid; median sparsely to

moderately hairy, the hairs similar to those of inner calyx tube, present only near the base of lobe. Fruit a

globose to depressed-globose berry, 1.5-2.5 cm in diameter, sometimes umbilicate, often partly dehiscent,

consistently with three pairs of locules, immature fruit sparsely reddish-brown hairy, mature fruit glabrate

except near apex where hairs may be dense, and at base where a ring of subappressed, fine, straight hairs

is sometimes present (the ring sometimes adhering to the base of the fruiting calyx tube); flesh gelatinous;

drying vitreous, reddish and translucent; epidermis texture ± orange-peel like, often pruinose, scintillant,

sometimes glaucous, golden brown to reddish-brown, sometimes yellow. Seeds shaped like orange segments,

texture rugulose-foveolate, 11-14 mmlong, 6-7 mmradial depth, 4-5 mmwide.

The range of this species includes the Yucatan Peninsula, the highlands of northern Chiapas, Tabasco,

southeast Veracruz, and northeast Guatemala (Fig. 49). The southern limit of its range seems to be near

Lake Izabal, Guatemala. Collections from "El Rancho" on the southern slopes of the Sierra de las Minas in

Guatemala are difficult to place, and are thought to represent hybrids between the nominate subspecies

of D. yucatanensis and Diospyros acapulcensis subsp. nicaraguensis. The species seems to be associated with

thin rocky soils throughout its range. Lundell (1937) described two species in the salicifolia complex for

the Yucatan Peninsula: Diospyros yucatanensis and D. spectabilis. Werecognize only one species, Diospyros

yucatanensis, separated from other members of the complex based on differences in leaf shape and several

inflorescence size and shape parameters. Diospyros yucatanensis, even when sterile, is easily separable from
D. aequoris and D. acapulcensis. Its leaves are frequently lanceolate to lance-ovate, a feature not seen else-

where. On the abaxial surface of the leaf the hair bases are usually swollen and slightly viscid. This gives a

characteristic papillose appearance to older leaves that have lost their hair shafts. Characteristics of some
floral features also seem be of taxonomic significance, such as the longer corolla tube, differences in the

distribution of the external vestiture on the corolla tube, and a trend toward fourteen stamens rather than

twelve. However, it would be desirable to evaluate the constancy of these characters further when there is

access to larger samples of flowers. Wehave reduced D. spectabilis to subspecific status under D. yucatanensis

because it shares the aforementioned leaf characters and trends in floral morphology, and because interme-

diates between the taxa are common. Still, D. y. subsp. spectabilis warrants subspecific recognition because

throughout most of its range it can be differentiated from the nominate subspecies by its longer pedicels,

longer and distinctively shaped fruiting sepals, and generally narrower leaves. The ranges of the two taxa

are more or less parapatric.

KEY TO THE SUBSPECIES OF DIOSPYROSYUCATANENSISIN MESOAMERICA

mmlong; lamina wide, especially in the upper-half,



4a. Diospyros yucatanensis Lundell subsp. spectabilis (Lundell) M.C. Provance, I. Garcia &A.C. Sanders,

COmb. et Stat. nov. (Figs. 44, 45, 47p-S, 48a-b). Basionym: Diospyros spectabilis Lundell, Publ. Carnegie Inst. Wash

478:218. 1937. Type: MEXICO. Campeche: Tuxpena, "secondary swamp forest at Tuxpena" [protologue] ,
[18°27'N, 90°5'W, 213 m],

11 Oct 1931, C.L. Lundell 807 (holotype: MICH; isotypes: K!, LL, MO, as digital image!, WIS!).

Trees or shrubs, 2-10(-14) mtall; trunk up to 13 cm in diameter; mature stems glabrous, rarely with

remnant hairs in the 2nd year, the young stems glabrate to sparsely villosulous, some hairs subappressed,

the epidermis viscid, pruinose, scintillant. Petioles (2-)3.5-8(-8.5) mmlong, sometimes with a thin wing,

rugose, golden to dark reddish-brown, sometimes pruinose and scintillant, viscid, glabrous to sparsely pu-

bescent or wavy-hairy below, the hairs appressed to subappressed, ascending to subappressed villosulous

above. Lamina lanceolate or ovate to elliptic, sometimes oblanceolate or obovate, (52-)59-96(-123) mm
long, 19-38(-48) mmwide, length to width ratio (1.8-)2.1-3.5(-4) : 1, lamina at 0.75 length 12-24(-35)

mmwide, base acute, sometimes obtuse, short attenuate and abruptly decurrent on the petiole, margins

slightly revolute, apex acuminate or acute, sometimes rounded; lower lamina surface glabrate to tomen-

tulose, the cream, tawny, or reddish hairs readily deciduous, the hair bases swollen, giving a dense papil-

lose appearance to the reddish-brown to gray epidermis, the stomatal apparatus dense, usually opaque and

conspicuous; upper lamina surface glabrous to sparsely villosulous, epidermis viscid and shiny. Venation

brochidodromous to arcolanguid; midrib below glabrous to densely reddish-brown hairy; lateral veins

finely raised below, usually impressed along the lamina-vein seam above; 3° veins barely raised below,

slightly impressed above. Male inflorescences 1-3-flowered cymes, tomentulose and sparsely subappressed

pubescent; peduncles 4-6 mmlong; pedicels 2-2.5 mmlong, bracts ovate to deltoid, 1-1.3 mmlong, ±

concave, readily deciduous. Male flowering calyx moderately to densely reddish-gold puberulent outside,

the hairs minute, ± straight, not overlapping, tube 3-4 mmlong, 3.5-4 mmwide, glabrous inside, or with

scattered hairs below the sinuses, lobes oblong-ovate to lance-ovate, 2-4 mmlong, 3.5 mmwide, acute or

barely acuminate, minutely sericeous inside with a narrow intramarginal band; male corolla tube 6-7.5 mm
long, 3.2 mmwide, sericeous and either glabrous for 0.5-0.8 mmbasally, or with 3 minute shield-shaped

glabrous basal regions; male corolla lobes lanceolate to lance-ovate, 3.5-5 mmlong, 1-1.8 mmwide, the

hairs reddish-gold. Stamens 10-14; filaments adnate to the corolla ± basally in two well-defined tiers,

2-2.5 mmlong, red; anthers lanceolate to lance-ovate, 2.3-3 mmlong. Female inflorescences 7-9 mm
long, bracts unknown. Female flowering calyx narrowly winged, densely reddish subappressed wavy-

hairy outside, sometimes with some straight ascending hairs, vestiture inside unknown tube 3.3 mmlong,

4 mmwide, lobes acute, 3.3 mmlong, 3.5 mmwide; corolla tube 4-5 mmlong, ± 3 mmwide, reddish

sericeous outside, otherwise unknown; corolla lobes lance-ovate, 3.5-4.5 mmlong, 1.5 mmwide. Pistil

unknown except style remnants on immature fruit 3 in number Fruiting pedicels (3-)5-14(-16) mm
long, glabrate to moderately hairy, viscid. Fruiting calyx tube 3-6(-7.5) mmlong, upper 2/3 sparsely to

moderately hairy inside, lower 1/3 glabrous, lobes rapidly and markedly accrescent, broadly rounded to

oblong, (3.5)4-10(-12) mmlong, (8-)9-14(-15) mmwide, rounded to barely acuminate to a blunt point,

spreading to reflexed, margins reflexed at the sinus and along the distal margin conferring the appearance

of a narrowly acute to acuminate point, sparsely to moderately hairy inside with a wide intramarginal band.

Fruit globose to depressed-globose, sometimes umbilicate, immature fruit sparsely reddish-brown hairy

mature fruit glabrous except moderately hairy at the apex.

This northern subspecies grows on thin, rocky, calcareous soils in deciduous and subdeciduous forests,

and secondary growth derived from these vegetation types. It occurs below 250 melevation throughout the

Yucatan Peninsula, Mexico, (Fig. 49), in the states of Campeche, Quintana Roo, and Yucatan. It also has

a limited range in northeast Guatemala and Belize. This taxon is separable from the nominate subspecies

by its longer fruiting pedicels, longer and slightly wider fruiting sepals, and slightly shorter and narrower

lamina. There seems to be a difference in lamina pubescence, but it is subtle, and of limited use since lamina
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1 mm). A. subsp. spectabilis (J.D. Dwyer 1274/). B. subsp. spe
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vestiture tends to be deciduous in both, though the vestiture of this taxon seems to be even less persistent

Representative specimens. BELIZE. Corozal: 5 kmNWof Chan Chen, 10 m, 16 Nov 1989, M.J. Balick 2189 (BRH). Orange Walk: from

mi 50, Northern Hw) on . Ibridg ^Jun 1974, J.D. Dwyer 12747 (UMO, WIS, IJ, BRH, MO). Stan Creek: All Pines, m, 12

Calakmul: central chiclera Buenfil (Calakmul), 24 Feb 1994, ].M. Kxntun 305 (UCAM). Mpio. Campeche: 1 km S de Samula, 40 m, 1

) Mpio. Solidaridad: 5



6864 (CIQR). Mpio. Muna: km 10 carr. Muna a Opichen, 50 m, 24 Sep 1984, C. Chan 3991 (UC). Mpio Oxkutzcab: zona i

25 Dec 1985, E. & H, Cabrera 10368 (CIQR, MO). Mpio. Tekax: Tekax, 18 Nov 1992, F. May 775 (CIQR). Mpio. Tixcaca:

al. 2619 (MO). Mpio. Tunkas: carr. rumbo Quintana Roo pueblo, 23 m, 19 Jan 1982, E. Ucan et al 1840 (NO). Mpio. Tzu
above Tzucacab, 16 Feb 1983, D.A. White 271 (NO, JBSD). Mpio. Valladolid: Xuilub, 22 m, 24Jun 1989, M.C. Sanchez I

Mpio. Yaxcaba: Tixcacaltuyub, 24 m, 29 Sep 1981, C. Vargas & P. Sima 540 (NO); S.E. Kancabconot [Kancabdzonot], [27 m

4b. Diospyros yucatanensis Lundell subsp. yucatanensis (Figs. 46, 47a-o, 48c-d)

Trees or shrubs, 3-15(-28) mtall; trunk up to 45 cm in diameter; stems usually glabrous, vestiti

times persisting into the 2nd year, the young stems glabrate to densely orangish to reddish-brown ti

or wavy-hairy, sometimes with some straight ascending hairs, clavate glandular hairs sometimes present,

deciduous, leaving the dark reddish-brown epidermis viscid and shiny. Petioles (3.5-)4-6.5(-8) mmlong,

± rugose, golden or reddish-brown to very dark brown, viscid or glaucous, densely ascending pubescent

below, densely short wavy-hairy above. Lamina oblong ovate to oblanceolate, sometimes elliptic to obo-

vate, rarely lanceolate, (65-)70-106(-117) mmlong, (20-)25-41(-47) mmwide, the length to width ratio

(1.8-)2.2-3(-3.4) : 1, lamina at 0.75 length usually 19-30 mmwide, yellow-green in life (Lundell 1937), base

rounded to the petiole or abruptly short-decurrent on the petiole, margins slightly revolute, apex acuminate

ied; lower lamina surface densely bright orange-red to tawny tomentulose, the

s deciduous, the hair bases often swollen, the epidermis reddish-brown to gray, the stomatal

apparatus dense, usually opaque and conspicuous; upper lamina surface reddish wavy-hairy, the epidermis

sometimes crystal-papillose. Venation brochidodromous to arcolanguid; midrib densely bright reddish-

brown tomentulose, with some longer, straight, subappressed hairs; lateral veins mostly prominent below,

often bright reddish-brown velutinous, flush to finely raised above; 3° veins ± raised below and obscured

by the vestiture, slightly impressed or obscure. Male inflorescences 1-5-flowered cymes, tomentulose to

wavy-hairy, the epidermis viscid, dark brown; peduncles 2-5 mmlong; pedicels 1-3 mmlong, bracts linear

lanceolate, 1-3 mmlong. Male flowering calyx densely golden to reddish tomentulose to short wavy-hairy

outside, with some longer hairs, tube (3-)4.5-5.5 mmlong, 4.5-5.5 mmwide, the upper 1/2 sericeous,

lower 1/2 glabrous, lobes oblong-ovate to triangular, 3.5 mmlong, 2.8-3.5 mmwide, subacute to barely

acuminate, sericeous inside with a somewhat narrow tomentulose intramarginal band; male corolla tube
(6.5-)9-10 mmlong, 3-4 mmwide, sericeous except for 3 shield-shaped glabrous basal regions, 0.5-1.5

mmlong, and some very minute wavy hairs just distal to these; male corolla lobes oblong-ovate, 3-5 mm
long, 1.5-2.3 mmwide, reddish to brownish sericeous outside. Stamens 12-14; filaments adnate ± at the

base of the corolla, a few stamens sometimes inserted on the receptacle, sometimes geminate, (1.5-)2-3.5

mmlong; anthers lanceolate to ovate or oblong-ovate, 3-4.5 mmlong, sometimes rostrate or cuspidate, apex

thickened or granular. Female inflorescences 1-3 mmlong, bracts deciduous (not seen by us), reported by
Lundell (1937) to be oblanceolate and 3mmlong. Female flowering calyx densely hairy, tube 2.5 mmlong,

5 mmwide, sericeous except near the base where glabrous, lobes subacute to obtuse, 6 mmlong, 5.5 mm
wide, slightly rounded or tapering to a blunt point, sericeous inside with a wide tomentulose intramarginal

band; corolla tube 3 mmlong, 2.5 mmwide, the upper 2/3 reddish sericeous outside, lower 1/3 with 3

overlapping shield-shaped glabrous regions; corolla lobes ovate, 4 mmlong, 3 mmwide; ovary ovoid,

reddish sericeous; styles 3, spreading; stigmas bifid; staminodes 3, adnate to the corolla tube near the

base, anther-like. Fruiting pedicels 2-6(-8) mmlong, densely hairy. Fruiting calyx tube (3-)3.5-5.5(-7)

mmlong, sericeous except near the base, lobes widely oblong, 3-6(-8) mmlong, (7-)9-12(-13) mmwide,

rounded or obtusely tapered to a blunt point, spreading, sericeous except near the base, the hairs of the

intramarginal band sparser than in the flowering calyx; epidermis puncticulate. Fruit globose, immature
fruit sparsely tawny to reddish-brown hairy, mature fruit ± glabrous, but densely hairy near the apex.
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5 Lundell used to describe male flowers were based on collections from Yucatan by

Gaumer; one from Kancabdzonot, the other without a specific locality. The specimen from Kancabdzonot

is representative of D. y. subsp. spectabilis, while the collection lacking a precise locality is inadequate for

determination to the subspecific level. The nominate subspecies of D. yucatanensis has a more southern

distribution than D. y. subsp. spectabilis (Fig. 49). It occurs in the eastern extreme of coastal Veracruz,

Tabasco, parts of Campeche, the northern highlands of Chiapas, Mexico, the mountainous parts of Belize,

and through a large part of northern Guatemala. Wehave seen three collections that are biogeographically

difficult to explain at this time, two from northern Quintana Roo, including one from the southern part of

Cozumel, and another from near Popolna, and a collection from near Sayil in the state of Yucatan. It grows on

thin or rocky soils in evergreen forest, deciduous forests, and secondary forest derived from these vegetation

types, usually between sea level and 360 m, but at elevations up to 700 min Belize, and 1400 min Chiapas,

Mexico. It is sometimes associated with cliffs. The distribution of this taxon apparently overlaps with both

D. acapulcensis subsp. veraecrucis and D. a. subsp. acapulcensis in northwest Chiapas. Wehave seen single

collections of hybrid material between D. yucatanensis and each of these subspecies from this region.

Representative specimens. BELIZE. Cayo: brecha al Wdel "Rancho Indio Suizo," 8 mar 1985, E. Cabrera et al. 7719 (CIQR). Toledo: ca.

6.5 mi Wof Medina Bank, 800-1200 ft, 23-27 Apr 1976, G.R. Proctor 35991 (MO); Mountain Pine Ridge, San Agustin, Jul-Aug 1936,

C.L. Lundell 6807 (ARIZ). GUATEMALA.Baja Verapaz: El Mago, 26 Oct 1968, E. Contreras 8015 (XAL, F). Izabal: Bay of Santo Tomas,

Lundell described this taxon based on its long male flowering pedicels. The small amount of material we

have seen shows similarities in leaf and inflorescence characters to both subspecies, while the male flowering

peduncles (e.g., C. Chan 5110) seem rather long for each subspecies. Wesuspect this name is synonymous

with D. y. subsp. spectabilis, but would like to see material with fruit from Chichen Itza before taking a

position on the status of this taxon.

Additional material examined: Mpio. Izamal: K'axek, rumbo a Tunkas, 20 m, 17 Apr 1985, E. Ucan et al. 3812 (CIQR). Mpio. Tinum:

Tinum, alrededor del cenote Xholak, en Chichen Itza, 25 m, 25 May 1985, C. Chan 5110 (CIQR); Chichen Itza, in second growth, C.L.

MULTIVARIATE ANALYSESRESULTSAND

1 of 23 leaf and fruiting inflorescence characters were used in the analyses (Table 1). From t

cter subsets were derived from the r



:es.

I. Lamina length priority, R< I. Lamina width priority, R<

sepal width

calyx tube length

Subset 2. Lamina length priority, R < 0.8

sepal length

calyx tube length

sepal width : calyx tube length

5. A biplot for subset 2 (leaf length given priority, R < 0.8)

g. 50). Overall, biplots supported the four species groups

ids. In biplots of PCI vs. PC2, Diospyros acapulcensis, D.

form distinct clusters that overlapped to varying degrees

for PCA of the subsets is provided in Table

is presented for den

identified by <

yucatanensis and D. aequoris each tended t

in the area where the PC-axes converged. Diospyros salicifolia collections typically formed a subcluster

in this region of overlap. Diospyros intricata formed a cluster most closely associated with D. aequoris,

but effectively separated from other taxa along the PC2-axis. The putative interspecific hybrid usu-

ally grouped with collections of D. acapulcensis. Separation of the taxa into groups along the PC3-
axis was usually poor, although D. intricata separated completely from the other taxa in subset 4.

of D. salicifolia in the biplots suggests a hybrid origin for D. salicifolia. If this

t taxa are D. aequoris, perhaps a form similar to subsp.

species of D. acapulcensis. However, we have no direct

i. Inflorescence size characters are clearly more similar

>rm of D. acapulcensis. However, leaf characters of D.

asually group clearly with one putative parent or the

s for that character among the three taxa. In general,

specimens of D. salicifolia are rather consistent with respect to qualitative and quantitative characters. At

imens of D. salicifolia represent Fl hybrids of the possible parent

with D. salicifolia, nor are he parent taxa currently relieved to be

The intermediate

is the case, then based on geography, the

chutlensis of western Guerrero, and the n
evidence that hybridization occurs betwe

to D. aequoris subsp. chutlensis than the

salicifolia, such as lamina size, shape, an

of D. salicifolia are rather con:

seems most unlikely that spe<

neither of these species occurs



slight overlap, and is tending to sef

D.yucatanensis is nearly completely separated from D. acapulcensis. Diospyros aequohs is

separated from D. acapulcensis with small amounts of overlap.

jparated from D. acapulcensis with small amounts of overlap, and separated from

linor overlap. D. inthcata is effectively separated from all other taxa.

). acapulcensis and D.

n D. yucatanensis, but with s

~). acapulcensis, but with considerable overlap.

ricata separates completely from other taxa.

sympatric anywhere. The possibility of a recent hybrid origin for D. salicifolia could not be addressed sufficiently by

thecurrentstudy.Itwouldbe worthwhile topursuegeneticevidencefororagainstthishypothesisusingDNAmicrosat-

ellite markers, exsitu cross-fertilization experiments, or by lookingforpossible differences in chromosome number.

The D. intricata cluster was most associated with the D. aequoris cluster. Diospyros intricata is generally

thought to be endemic to the Cape Region of Baja California Sur and Isla Cerralvo in the Gulf of California

(We have not yet been able to verify material recently reported from an isolated upland locality on Isla

Tiburon [Wilder et al. 2008]). Consequently, it is separated from all other taxa of the salicifolia complex by

the Sea of Cortez. The range of D. intricata is more closely approached by D. aequoris (in Sinaloa) than D.

acapulcensis (in Jalisco). Wehave not seen any collections that appear to be intermediate between D. aequoris

The characters with the highest loadings for the rotated principal components (RPC) are reported in

Table 4. High loadings in the rotated factor patterns were most often seen in inflorescence size variables,

although leaf size characters had the highest loadings for subset 2. While inflorescences size characters

proved useful in explaining the variation in the data set, they were not much used during conventional

taxon delimitation (perhaps some in the case of D. yucatanensis). Leaf size and shape characters were useful

in explaining variation in the data as well, while inflorescence shape characters were relatively less impor-

tant. Conversely, some characters that were important during conventional taxon delimitation (i.e., hair

base morphology, leaf thickness, prominence of venation, etc.) were not considered during PCA. It should

be remembered that interpretation of the rotated factor patterns does have a subjective element. Still, it

appears significant that PCA found groups consistent with those found during conventional taxonomic

procedures, even though the RPChighlighted a somewhat different set of characters. It thus provides a

somewhat independent confirmation of the existence of the identified groups.
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APPENDIX 1

Representative subspecific intermediates and interspecific hybrid specimens:

Cerro El Hacha, P.N. Guanacaste, 11 00 m, 1 5 Sef (MO, BM). San Jose: Rio Uruca, near Santa Ana,

900 m, 7 Jan 1970, W.C. Burger &R.L Liesner 7180 (MO). Puntarenas: Nicoya Peninsula, Curu, 2-75 m, 31 Aug 1995, AC.
Sanders etal. 17728 (UCR); Canton de Acosta, San Ignacio, Rio Candelaria, 700 m, 1 Aug 1 993, J.F. Morales 1576 (MO).

Diospyros acapulcensis subsp. rivensis interm. with D. acapulcensis subsp. nicaraguensis. NICARAGUA.Leon: Sector NE
de la Isla de Momotombito, 200 m, 21 Oct 1 979, M. Araquistain 371 (MO); Sector Wde la Isla Momotombito, 1 50-200
m, 27 Jan 1 980, M, Araquistain & P. Moreno 1061 (MO). Managua: Campus of Escuela Americana, 200 m, 20 Oct 1 976,
D. Neill 7 088 (MO).

Diospyros acapulcensis subsp. pedromorenoi interm. with subsp. nicaraguensis. Chontales: Hacienda Corpus, ca. 100
m, 5 Sep 1 982, W.D. Stevens 2 1802 (MO); Esteli': Llano El Pozo, 1 8 km E de Esteli, 1 260-1 300 m, 23 May 1 983, P. Moreno
21380 (MO). Leon: Volcan Momotombo, 200 m, 29 Jan 1980, M. Araquistain & P. Moreno 1082 (MO). Matagalpa: Valle

"Pueblo Viejo,"500 m, 2 Feb 1 984, P. Moreno 22958 (MO).

Diospyros acapulcensis subsp. rivensis interm. with D. acapulcensis subsp. veraecrucis. HONDURAS.Valle: Amapala,
Isla de la Tigre, falda Wdel cerro volcanico, 0-400 m, 4 Apr 1 981 , C. Nelson & H. Martinez C 7743 (MO, TEFH);

Diospyros aequoris subsp. balsensis interm. with subsp. martineziana. MEXICO. Michoacan: Mpio. Huetamo: a 8 km al

NWde San Jeronimo, carretera Huetamo-Churumuco, 370 m, 20 Mar 1 981, iC. Soto N. etal. 2687 {MO, XAL, ILL).

Diospyros aequoris subsp. rekoi interm. with subsp. tehuantepecensis. MEXICO. Oaxaca: Mpio. Salinas Cruz: El Coyol,

2 km al Wde Salina Cruz, 17 Mar 1981, IP. Ramamoorthy et al. 2014 (IEB); Mpio. Santiago Astata: Playa La Colorada,
1 .8 km al W, 40 m, 30 Jul 2000, Silvia Solas M.3163 (IEB); Mpio. Tehuantepec: Cerro Lieza, 2 km NWde Tehuantepec, 1

Nov 1 996, Cipriano Martines R. 757 (MO).

Pasion, Laguna San Juan Acul, 1 1 Feb 1 964, CL Lundell 17946 (F). MEXICO. Campeche: Mpio. Candelaria: entre Candelaria

y Venustiano Carranza, 9 Aug 1996, P.Zamora C.&D. MendezD. 5348 (UCAM); i al N de Escarsega,

8 m, 6 Nov 2003, C Gutierrez B. 3036 (UCAM); Mpio. Hopelchen: Xcochkax, 30 m, 9 Mar 1 987, J.N. Labat 1918 (IEB).
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Diospyros yucatanensis subsp. yucatanensis x D. acapulcensis subsp. acapulcensis. Mpio. Chiapa de Corzo: Rio

Grijalva, 10 kmWof Chiapa de Corzo, 500 m, 16 May 1972, D.E. Breedlove 25167 (MO).

Diospyros yucatanensis subsp. yucatanensis x D. acapulcensis subsp. veraecrucis. MEXICO. Chiapas: Mpio. Ocozocoautla

de Espinosa: 3 km N of Ocozocoautla along road to Mai Paso, 1 Feb 1973, D.E Breedlove 32870 (CHAPA).

Diospyros yucatanensis subsp. yucatanensis x D. acapulcensis subsp. nicaraguensis. GUATEMALA.Baja Verapaz:

Opp. El Rancho, 2300 ft, 12 Jan 1908, W.A. Kellerman 7990 (F), and same location, 2500 ft, 5 Jan 1908, W.

7640 (F [2 sheets]).

APPENDIX 2

Specimens examined of Diospyros aff. inconstans: PANAMA.Darien: El Real, 1 -3 km S. of town, near sea level, 7 Jan 1 975,

A. Gentry 13458 (MO,TEFH); El Real, 1 Mar 1972, A Gentry 4508 (MO); RfoTuin

455 (MO); same location, 1 Jul 1 959, W.L Stern etal. 763 (MO); El Real, near airr.

El Real, QuebradaTrapiche, [without date], iA Duke&N. Bristan324 (MO).
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